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"The wider the upread of Science, the wider will be the sphere of its useftdness. 
One great duty which we owe to the public is, to encourafife the application of abstract 
science to the practical purposes of life— to bring, as it were, the study and the laboratory 
into jnxtapoeitiun with the workshop." 

Mb. Hopkins, President of the Bbitish AasociATioK, 1853. 
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ARAGO. 

(With a Portrait^ from a Photograph by Clattdbt.) 

Ik the past year, France has lost one of her greatest lights, and Science has 
been shorn of one of her brightest beams : Arago is nnmbered with the illus- 
trious dead. A glorious luminary has left our lower sphere ; but his immortal 
writings wiU shed a lustre upon the paths of Science as long as the world is 
governed by the same laws. 

Dominique-Franoois-Jean Arago was bom in the village of Estagel, near 
Ferpignan, in the Pyrenees, on the 26th of February, 1786 ; and he died at the 
Observatory, in Paris, on Sunday, the 2nd of October — conse(][uently he was in 
the 68th year of his age. His father, who was cashier at the nunt or Perpignan, 
encouraged the early taste of his son for science ; but though he is said not to 
have been able to read at the age of fourteen, he made such rapid progress at the 
College of Montpellier that he was admitted at the age of eighteen a pupil of the 
Polytechnic School at Paris. In this able Seminary, where the most distin- 
guished of the French philosophers received their education, young Arago took 
the lead of his fellow-scholars ; and obtained such eminence in mathematics and 
astronomy, that he was appointed, in 1806, Secretary to the Board of Longitude. 
In this office he remained two years, when he was appointed, along with Biot 
and two Spanish commissioners, MM. Chaix and Kodriguez, to complete the 
measurement of the arc of the meridian, from Dunkirk to Barcelona, miich had 
been begun by Mechain and Delambre, as the basis of the Metrical Decimal 
System first adopted by the Convention. This scientific labour was considerably 
advanced, when Biot returned to Paris, leaving Arago in charge of the important 
work. The war conmiencing at this time between France and Spain put an end 
to this mission of science ; and the young mathematician had to make his escape 
in disguise from an enraged and ignorant peasantry. He escaped only to become 
a prisoner ; and when eventually hberated by tne Spaniards, he reU into the 
hands of an Algerine corsair, and was released from captivity by the Dey of 
Algiers only in 1809. 

At the age of twenty-three, Arago returned to Paris; and, as a reward for his 
zeal, upon the death of the celebrated astronomer Lalande, Arago, though only 
twenty -three years of age, was, in opposition to the standin|^ rules of the Academy 
of Sciences, appointed to the vacant place in the section oi astronomy. Although 
Arago, when a pupil at the Polytechmc School, had voted against the assumption 
of the consulate for life, yet Bonaparte, who knew how to value an honourable 
man, never resented this act of hostility ; but, remembering the courage of Hxe 
young philosopher, he appointed him one of the Professors of the Pmytechnio 
School, and subsequently Director of the Imperial Observatory, in which he 
resided till his death. 

During this period, M. Arago contributed sixty distinct memoirs on various 
branches of science; the most important of which appeared in the Annuairedu 
Bureau des Longitudes, the Comptea Rendu* Hebdomadairea dea Sciancea de I' Aca- 
demic dea Sciencea, and the Annalea de Phgaique et de Chimie. 

Arago' s first contributiou to science was made in conjunction with the illus- 
trious M. Biot. The paper was entitled, ** On the Affinities of bodies for Light, 
and particularly on the Refractive Powers of the difierent Gases," and was reM. at 
the Listitute on March 24, 1806, when Arago was only twenty years of age. 

In the year 1808, the Institute of Prance proposed The Double Enaction qf 
Light, as the subject of a prize to be awarded in 1810. The prize was adjudged 
to E. L. Malus (a member of the Egyptian Institute, and Colonel of the Imperial 
Corps of Engineers), who was thus led to the great discovery of the Polarizaiion 
t^ Light byUeJlection from the surfaces of transparent bodies, a subject which was 
oohgently studied in France by Arago, Biot, and Fresnel ; and m England by 
Dr. Toung and Sir David Brewster. M. Arago, the friend of Malus, was the first 
to publisli the result of his researches. On August 11, 1811, he communicated 
to the Institute a memoir, " On a particular modification which the Luminous 
Says experience in their passage through certain Transparent Bodies ;" and this 
memoir was followed by a series of discoveries made on both sides of the Channel, 
which Sir John Herschel has characterized as " presenting a picture of emulous 
and successful research, than which nothing prouder haa adoTXiodi V)ca wclto^ <& 
phjTsical scsanoe aiace the development of the true systeia oi tSixft -oxoi^senAr 



Omitting from the list of Arago's contributions to science those aatronomical 
notices which regularly appeared in the Annuaire, we find his memoirs " On the 
Comets of Short Perioa;" "On the Pendulums of MM. Breguet;" ** On Chro- 
nometers;" "On the Double Stars;" and on the vexed question, "Does the 
Moon exercise any appreciable influence on our atmosphere P" Passing from 
astronomical subjects, we find several memoirs : — " On Nocturnal Radiation:" 
"The Theory or tiie Formation of Dew;" and on allied subjects, — as "The 
Utility of the Mats with which Gardeners cover their Plants by Night;" "On 
the Artificial Formation of Ice," and " On Fogs which form after the Setting of 
the Sun, when the Evening is calm and serene, on the Borders of Lakes and 
Eivers." Indeed, the whofe of the phenomena to which Dr. Wells had directed 
attention in his excellent work " On Dew," were thoroughly investigated by M. 
Arago. When we add his memoirs on " The Ancient Relation of the Different 
Chams of Mountains in Europe; " "The absolute Height of the most remark- 
able Ridges of the Cordilleras of the Andes;" " Historical Notices of the Steam 
Engine; " On Explosions of Steam Boilers;" " Historical Notices of the Vol- 
taic Pile," — those which aure connected with the Polarization of Li^ht, the Phe- 
nomena of Magnetic Rotation, — and on the Egyptian Hieroglypmcs, we think 
we indicate labours of a most varied and important character. 

Arago's discovery of the magnetic properties of substances not containing iron, 
was announced to the Academy of Sciences of Paris on November 22, 1824. By 
causing a magnetic needle to oscillate above or near any body whatever, such as 
ametiQlic plate, or a surface of water, the oscillations became less and less in 
amplitude, as if the needle had been placed in a resisting medium; and, what was 
very remaurkable, the niunber of oscillations performed in a given time was not 
changed. The Royal Society of London adjudged the Copley medal, in 1825, to 
M. Arago for this discovery. In pursuing this subject, he discovered the produc- 
tion of Magnetism by Rotation; and his experiments excited so much interest in 
this country, that M. Oay Lussac repeated them in London in 1825. 

It should, however, be stated here, that on several occasions M. Arago en- 
deavoured to claim for his countrymen discoveries which had been previously 
made in England and elsewhere, llius, M. Arago, in his "Historical Eloge of 
James Watt," with his usual force of language, prefaced his iloge by the fcd> 
lowing words: — 

" I approach this inquiry with the firm determination of being impartial — ^with 
the most earnest solicitude to bestow on every improver the credit which is his 
due— and with the fullest conviction that I am a stranger to every consideration 
unworthy of the commission that you have conferred on me, or beneath the 
dignity of science originating in national prejudices. I declare, on the other 
hand, that I esteem very lightly the innumerable decisions which have already 
emanated from such prejudiced sources ; and that I care, if possible, still less for 
the bitter criticisms which imdoubtedly await me, for the past is but the mirror 
of the future." 

After this, we flmd a constant effbrt to increase the value of each invention of 
Papin, and to lower the several improvements of Savery, Newcomen, and Watt. 
M. Arago could not deny the high claims of Watt; yet ms national prejudices led 
him to place Papin and Watt on the same pedestal. Of a like character waa the 
part which Arago took in the discussion respecting the rival claims of Adams and 
Leverrier. 

In 1830, Arago was made Director of the Observatory, — and he succeeded 
Fourier as a perpetual secretary of the Academy of Sciences. 

We have, of course, little to say on the political life of M. Arago. He was a 
consistent, philosophical repubUcan; and we find in his "Lettre k MM. les 
Electeurs de I'Arrondissement de Perpignan," in 1831, his " Lettre sur les Forts 
detaches," and his " Lettre sur TEmbastillement de Paris," in 1833, evidences of 
s bold and liberal mind ever alive to the social interests of his fellow-men. As a 
deputy, M. Arago delivered a great number of speeches to the Chamber. 

A mind so active as that of M. Arago could not be idle during the political 
convulsions of France. In 1840 he was elected a member oi the Coimcil- General 
of the Seine. He was named a member of the Provisional Government — and 
Minister of War andMarine ad interim. He laboured with all honesty to subdue the 

Jolitical storm. He displayed his courage in the sad days of July in the streets of 
*juia— endeavouring, but m vain, to stay the hand of the slayer : — ^but the result 
jfat sn ead to the jpolitical otaceer of the philosopher. AxiotJxet etrong evidence of 



ABAGO. O 

moral and political courage was eiven by M. Arago in his refusal when summoned 
as a public officer to take the oams to the government of Louis Napoleon. Rather 
l^n sacrifice his principles he resolved to quit the Observatory, and, in his old 
age, cast himself upon the world. This resistance was made the more remarkable 
}^ its result. Before his attitude the spirit of menace retreated. Government 
inade an exception in his favour : — and at his death he still held the public offices 
which he filled so well and which he so highly illustrated. 

In his capacity as perpetual Secretary to the Institute, it became the duty of 
Arago to write the JSloges of its members, both foreign and domestic, and 
among the vigorous and eloquent biographical sketches which came from Arago' s 
pen, were these Eloges, with the dates at which they were read : — 

1831 — ^Volta, Foreign Associate. 

1832 — Dr. Thomas Yoimg, Foreign Associate. 

1833— Baron Fourier. 

1834 — James Watt, Foreign Associate. 

1837— Camot. 

1841— Condorcet. 

1844— Baffly. 
Owing to the political condition of France, the memoir of Bailly, extending 
tonearty 200 pages, one of deep interest, was not published till the past year, 
when it appeared witibiout any change. In an apology for errors of the 
press, the author makes the following touching remark: — "The public, which 
has always honoured me with its kindness, will have the goodness to remark, 
that having become almost completely bUnd, I could not superintend directly 
the revision of the proofs." 

Although the disease with which he was affected was rapidly undermining his 
stren^t^, aud his physicians considered his case as about to have a fatal ter- 
mination, yet he was able on Saturday, the 1st of October, to see Lord Brougham, 
and to take a large share in the conversation — and that too with a firmness of 
voice which indicated a gp'eater degree of strength than he possessed. Lord 
Brougham left his distinguished friend much excited bv the interview, and himself 
deeply depressed. Arago did not survive many hours. He died on the following 
day, Sunday, the 2nd ofX>ctober. 

During all his malady, his lofty intelligence was not obscured for an iustuit. 
Soaroely three weeks previously, he was labouring at a new edition of his 
celebrated work on Thunder; he recalled what he had read, dictated OTCcious 
additions, caused diffiknilt researches to be made, &c.; and he asked M. Babinet 
to pr^mre for him a table of the best determined numbers of the length of 
undulations, in order that he might complete an important paper on Light; he 
corrected the proofs of his Biographical Notice of Monge; he terminated his 
Kotioe on Planets, &c.; he discussed with perfect lucidity; he made profound 
remarks, &o. 

In his personal appearance, Arago was tall and handsome, his expression 
lughly intellectual, his manners pleasing, and his powers of conversation of a 
yeacr high order. 

Although Arago had reftised to give his allegiance to the new Gk)vemment, 
the Emperor, with much good taste, decreed a public funeral to his memory, 
idiich took place on the 5th of October, with much pomp. 

For the accompanying Portrait we are indebted to M. Claudet; it is beHeved 
to be from the last sitting given by M. Arago to a photographer. 

The previous Notice has been, in the main, selected and abridged from able 
MemiMTs in the Athenwum, and the CommontceaUh. 
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GBNEBAL IMPKOVEMENTS IN MECHANICAL SCIENCE.* 

Mb. W. Faibbaibn has read to the British Association, an "In- 
troductory Address on General Improvements in Mechanical Science 
during the past year." The first subject noticed by Mr. Fairbaim 
was Ericsson's Caloric Engine, from which so much had been 
expected. It was constructed, he said, on the same principle as 
the air engine of Dr. Stirling, inyented ten years ago. The chief 
difference being, that the air in Ericsson's engine is passed through 
wire gauze to take up the heat, instead of tibrough plates of iron. 
The great objection to the engine appeared to be that two-thirds 
of the power were wasted in passing ^e air through the gauze ; and 
though it might be premature to pronoimce an opinion before the 
results of the improvements lately effected were known, yet if so much 
of the power was required for taking up the heat, Mr. Fairbaim 
could not but think it must prove a wastdEul expenditure of fuel 

The improvem^ts that during the last year had been made in the 
application of the Screw Propdler were opening a new era in the 
history of our war and mercantile navy, of which the recent review 
at Spithead might be considered an indication. We were now in a 
state of transition between the paddle and the screw, and Mr. Fair- 
baim had no doubt that in the progress of time great improvements 
would be made in the construction of the engines, and in their appli- 
cability to the work, which would materiaUy economize space and 
power in our steam vessels. 

Mr. Fairbaim next alluded to the constmction of an immense 
steam vessel, which had been imdertaken by Mr. Brunei and Mr. 
Scott Bussell, of such vast dimensions that it would stretch over two 
of the largest waves of the Atlantic, and would thus obtain a steadi- 
ness of motion which would be a preventive against sea-sickness. This 
mammoth steamer is to be 680 feet long, with a breadth of beam of 
83 feet, and a depth of 58 feet. The combined power of the engines 
would be that of 2600 horses. The ship is to be built of iron, with a 
double bottom of cellular constmction, reaching six feet above the 
water-line, and with a double deck, the upper and the lower parts 
being connected together on the principle of the Britannia tubular 
bridge, so that the ship will be a complete beam. It would thus 
possess the strength of that form of construction, and not be liable 
to '*hogg," or br^ its back, as had been the case with other ships 
of great length. The double bottom would be a means of increased 
safely in other ways, for, if by any accident the outer shell ^«a» 

* The British .Association met at HuU, 8ep\..*2— \^ \^dKA. 
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which the coating is vitrified, and rendered as durable as the glass 
itself. It produces an effect similar to that of ground glass, being 
translucent but not transparent. The sun's rays, diffused by passing 
through it, yield an agreeable light, and are deprived of that intensity 
of heat and glare which belongs to them in this climate. 

"The rapid and uneicpected increase of the applications of exhibi- 
tors induced the Association to erect a large addition to the buildii^ 
already described. It consists of two parts, of one and two stories 
respectively. Its length is 451 feet and 5 inches, and its extreme 
width is 75 feet. It is designed for the reception of machinery in 
motion, the cabinets of mining and mineralogy, and the refreshment 
rooms with their necessary offices. The second story, which is nearly 
450 feet long, 21 feet wide, and extends the whole length, is entirely 
devoted to the exhibition of pictures and statuary. It is lighted from 
a skylight 419 feet long and 8 feet 6 inches wide." 

The exterior presents the appearance of a building constructed of a 
light-coloured bronze, of which all features purely ornamental are of 
gold. The interior has a prevailing tone of buff, or rich cream coloiur, 
which is given to all the cast iron constructive work. The colour is 
relieved by a moderate use of the three positive colours, red, blue, 
and yellow, in their several tints of vermillion, garnet, sky-blue, and 
orange (certain parts of the ornamental work being gilt), — ^to aooofd 
with the arrangement of colours employed in the. decoration of the 
ceilings. The only exceptions to the use of oil colours are in the 
ceiling of the American lean-to and in the dome : these deoorations 
are executed in tempera on canvas. 

In the classification of the contents of this edifice, the £our grand 
departments adopted by the London Commissioners, together with 
the plan of classification, have been, with some slight modification, 
adopted. 

The total amoimt of space on the floor occupied by differeaot 
countries for exhibition, exclusive of the naves, is about 152,000 
square feet ; of which 94,102 is on the ground-floor, and 59,000 is in 
the gallery. This space is divided as follows : — 

Ground Floor. Gaflenr. 

England 10,570 7,081 

Switzerland 1,458 2,970 

ZoUverein 6,196 6,053 

Holland and Belgium 2,916 729 

Austria 1,458 729 

Denmark, Sweden, and Norway 2,916 1,315 

Eussia, Ac ^ 729 

British Guiana and West Indies 1,093 

British Colonies 2,369 3,429 

— ^The total amount of space occupied by foreign countries is 98,749 
square feet. — [It will be seen that the above particulars do not nearly 
make up this amoimt ; which is accoimted for by the list of particu- 
lars being imperfect. The space claimed by the contributions of 
France and Italy, for instance, is not mentioned.] 

The United States contributions occupy 34,586 square feet on the 
SToundSoor, and 19,945 square feet in the gallery. 
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The total number of exhibitors from abroad are 2605, of which 



England sends 677 

France 521 

Switseiland 116 

ZoUverein 813 

Holland and Belgium 155 

Austria 100 



Italy 185 

Sweden and Norway 18 

West Indies 3 

Prince Edward's Island 15 

Nova Scotia 2 



This list has been increased, from the fact that the local committees 
of Canada had not sent in their list of contributors, and it does not 
include a number from British G-uiana. A small number of Turkish 
and other contributors were also to be added, making the sum total 
of foreign exhibitors not far from 2700. 

The total number of exhibitors, both foreign and American, is 
4383. This is about tytie-fcmrth the nimiber contributing to the 
London Exhibition. 

THE DDBLIN GREAT INDUSTRIAL EXHIBITION 

Was opened May 14th, 1853, by the Lord Lieutenant, with nearly 
the same c^iemony as the CrystaJ Palace in Hyde Park. The Build- 
ing, described in the Year Book of Facta, 1853, was designed by Mr. 
(now Sir John) Benson, and is considered the most successful design 
for a structure of this kind. We abridge from the Athenceum, 
No. 1333, these details of the interior. 

At one end of the central hall— 425 ft. long, 106 ft. high, and 
100 ffe. wide — ^was placed an organ of great power, built by Messrs. 
Telford for St. Peter's College, Oxford, and lent to the Exhibition 
Committee. This instrument has three complete manuals, from co 
to o in alt. ; the pedal organ is from coc to G — ^two and a half octaves, 
six composition pedals, four copulae, and forty-five stops. It contains 
3000 pipes. One of these, the ccco, is 32 ft. lonsr. The organ, when 
played, was heard well in any part of the central hall, the 'circular 
roof and ends of which are well adapted for sound. The selection for 
the opening ceremony included the National Anthem, the Hundredth 
Psalm, Himders Coronation Anthem, Mozart's motett, "Oh God, 
when Thou appearest," the Hallelujah Choruses of Handel and 
Beethoven, the March from Athalie, lie Hymn of Praise by Mendel- 
ssohn, and " The Heavens are telling.'' The orchestra consisted of 
1000 performers. 

In the Foreign Department, the Zollverein had a fair show of 
things: — ^fine castings and terra-cotta wares being predominant. The 
Vieille Montague Company was also early in the field, and afforded 
an attractive point. Near the orchestra was the Chinese Depart- 
ment, — ^which made a glittering and imposing appearance, and in- 
dudeKl a large collection of rare and beautiful dresses brought from 
Cbmsk by an officer in the British army. 

The contributions of the East India Company maintained the 
bonoura which they won in Hyde Park. — ^Adjoining to these two 
latter collections was another which was perfectly unique and most 
renurkable. It consisted of specimens of Japanese m^escLm^^, ^&«cl- 
tributed by the Dutch Government to the l^xiabV^oii, «sA^«& "osi^^ 
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the care of M. Van de Kasteele, the Director of the Museum of 
Curiosities at the Hague, — to which the collection belongs. Tte 
beauty of many of the specimens is certainly imsurpassed. The 
small specimens of china exhibit a much higher condition of Art 
than that of the Chinese, — and the colours are brilliant and well 
chosen. The papier m^ch^ is ornamented in the most elaborate, but 
at the same time in perfectly chaste, manner, in gold and mother-o*- 
pearl, inlaid with the greatest nicety, and brought to a perfect and 
brilliant surface. But the peifestion of workmanship is exhibited in 
nearly all the portion of the collection which includes altar-pieces 
and screens, arms, ornaments, and clothing, musical instruments of 
many varieties, and beautifully constructed, mechanically, not scien- 
tifically, models of temples, snips, palanquins, and a hundred other 
articles. There was also a large number of drawings, maps, printing 
apparatus, and other things, which have scarcely ever been seen in 
England, in consequence of the very strict laws prohibiting their 
being taken out of the country. The offence of exporting a map of 
the country is punishable by the laws of Japan with death. 

We can only glance at the miscellaneous contents of the Exhibition. 

Ireland's damasks and poplins occupied a very prominent place, 
and Messrs. Fry erected an elaborate Jacquard loom for weaving, hi 
the Exhibition, a newly-invented brocaded poplin. The Royal Dublin 
Society had a fine collection of Irish marbles, — ^being part of a col- 
lection making for their new Museum. Manchester, Leeds, Rocb- 
dale, Bradford, Halifax, Leicester, Glasgow, and other places, exhi- 
bited many admirable specimens of their handywork. Coalbrook- 
dale supplied a large assortment of its elegant iron wares. In the 
machinery department, the power was admirably distributed through- 
out the whole length of the hall, by means of a shaft supported by a 
line of cast-iron pillars which run down the centre, the various machines 
being worked by bands running over drums placed at intervals on the 
shaft. In this department were also printing-machines and presses 
of all descriptions, one of which was employed, during the Exhibition, 
in printing a shilling Guide to Dublin, for the use of visitors. The 
galleries made an excellent display of varieties. Prominent amongst 
these were Irish lace, embroidery, and needlework, including the cases 
and stands of the Ladies' Industrial Society of Ireland, and of the 
Seamstresses' Society of Dublin. The exhibitors of china and other 
wares, who were prominent at the Great Exhibition in Hyde-park, 
had displays of similar productions. The Irish Bible Society, th« 
bookbinders, and many other crafts, made a good display. 

The pictures formed one of the finest collections of modem paint- 
ings ever brought together. They filled one of the side halls, tm^ 
wards of 300 feet long, and are divided into French, Belgian, Dutcn, 
Prussian, British, and old masters. The French collection w*8 
neither large nor important. The Belgian included some admirable 
specimens by Wappers, Madou, Haesaert, Verbockhoven, GaUait, 
and others. The Dutch and German collections were fine. The 
Engrlish collection was especially remarkable for a large number of 
portndta and picturea illustrating Irish hiatorf •, but it waa also rich 
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in many other respects. Down the centre of the hall were placed 
Bpecimens of sculpture. Many objects were familiar to the visitors 
of the Great Exhibition in Hyde-park, but the greater part of the 
specimens Were by British sculptors. 

The Exhibition was honoured with a visit from her Majesty and 
the Prince Consort on August 30 ; and was finally closed, on Octo- 
ber 31, with a grand musical performance, in the presence of the 
Lord Lieutenant, Mr. Dargan, and others ; and the indefatigable 
Secretary, Mr. Cusac Patrick Boney, was knighted on the occasion. 

THE "ERICSSON" CALORIC SHIP. 

Op this Vessel we gave a detailed account in the Year Booh of 
Facts, 1853. The principle and application of the Caloric Engine 
have been amply iUustrated, by Mr. Crispe, in a paper read at the 
United Service Institution on March 18th ; and at the Institution of 
Civil Engineers, in three papers read on May 17th: 1, By Mr. C. 
Manby, F.R.S. (Secretary); 2, By Mr. J. Leslie, C.E. ; 3, By Mr. 
W. 0. Siemons. 

From the Sckntific American of November 19th, it appears that 
new engines have been built for the Ericsson by Messrs. Hogg and 
Delameter, of New York. 

" They are in principle identical with that of Stirling — Ericsson 
having entirely discarded his 'regenerator,' and returned to the 
origii^ plan of using the same air over again, but making no attempts 
to re-employ his heat. It seems, from this, that experiment has con- 
vinced him that his views concerning this feature of his engine were, 
as we have so often asserted, wholly at variance with science and 
plulosophy ; and as he claimed that in this regenerator was stored the 
great advantage of his over the steam-engine, we are unable to see on 
what grounds he wilj claim any superiority for this one. 

"Immediately above the fire are placed six layers of cast-iron 
pipes, 9 feet in length, and 3 4 inches in diameter; above these pipes 
are two heaters, 9 feet in length, and 2 feet 5 inches in diameter. These 
heaters are filled with tubes 2 inches in diameter, through which pass the 
flame and smoke from the fires. The cylinder is 5 feet 2 inches bore, 
and about 7 feet stroke. He also employs a cooler, 10 feet in length, 
and 3 feet in diameter, filled with tubes 1^ inches in diameter; among 
these tubes circulates a supply of cold water, for the purpose of con- 
densing the air after it has passed from the cylinder. These various 
parts communicate with each other, but not with the external air, 
— ^the cold air from the cooler passing in the heaters, then through 
the cast-iron pipes immediately over the fire, then into the cylinder, 
and back to the cooler again. Hence, all the heat imparted by the 
fire to the air is given off to the water in the cooler, and is as fully 
lost as in the steam or any other engine. 

''•The question is now narrowed down to the relative economy of 
xmmg the expansive force of air or of water as a motive power. The 
hmtmg surface of this is also far greater than that of his last engine ; 
but we cannot see any ground for supposing the performasaaft «ii\Jas»Rk 
engines to be yery much superior to that ol \i\a iormex ou^ei&r 
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"the great bepdblio" clipper ship. 

During the past year, there was built at New York, by Donald 
M'Kay, a ship with the above national designation, to which was added, 
" the largest clipper in the world." We regret to add that this vagt 
ship, {"iTistar montis,*' we might almost have said,) was totally 
destroyed by fire, as she lay in dock at New York, Dec. 26, 1863. 

The Great Rejpvhlic was 325 feet long, has 53 feet extreme breadth 
of beam, 39 feet depth of hold, including 7 feet between the spar and 
upper deck, and 8 feet between the two decks below, and registers 
4555 69-95ths tons. She had four complete decks, but no bulwarks, 
for the outline of the spar-deck was protected by a rail upon turned 
oak stanchions. Her lines were slightly concave forward and aft, 
and her ends were very long and very sharp, particularly the bow, 
which preserved its angular form to the rail. The whole fore body 
of the vessel was raised about two feet from a straight line at the 
forefoot ; but the rise was gradual for 60 feet, and formed an arch 
where the stem and keel were united. For a head she had the repre- 
sentation of an eagle, as if emerging from below the bowsprit ; and 
her stem, which was semi-elliptical in form, was spanned by an eagle^ 
with the American shield in his talons. The ship had a waist of 
nine narrow strakes, defined between mouldings, was sheathed with 
yellow metal up to 25 feet, and was painted black above it. 

She had five houses on the spar deck amidships. The houses on 
the quarter-deck consisting of a mess-room for the officers, protected 
the entrances to the deck below, and contained signal lockers, &c. 
Such was her vast size, that all these houses appeared to occupy v^y 
little space. Indeed, she had more room on her spar-deck for working 
ship, than a Hne-of-battle ship. 

Her crew had spacious quarters in the upper between-decks for- 
ward. Aft, on the same deck, she had sail-rooms, accommodatLons 
for her petty officers, berths for thirty boys, workshops, and store- 
rooms. The forward cabin or dining-saJoon, and the state saloon, 
were tastefully decorated. Abaft the saloon was a vestibule, whidi 
contained the captain's cabin, on the starboard side, and the chief 
mate's opposite. The after-cabin was elegantly finished. The space 
between her forecastle and store-room aft, contained her spare spars, 
cordage, blocks, &c., and still left room for 400 or 500 tons of light 
cargo. 

The ship herself was a wonder of strength. Her frame was of the 
best seasoned white oak, and was coaged or dowelled together, and- 
bolted through the coaging. Her frame, before ceiling, was diago- 
nally cross-braced with iron, the braces 4 inches wide, 1 inch thick, luid 
extending from the floor-heads to the top-timbers. These were let 
into the frames and ceiling, were bolted through every timber, and 
riveted together at every intersection between the frames. She wm 
built of 2056 tons of white oak, 1,500,000 feet of yellow pine, had 
1650 knees, 230 beams, 336^ tons iron, and 6Q tons of copper. She 
was thoroughly ventilated, had four hold-pumps, a fire-engine for 
wetting sails, or, in case of accident, for extinguishing fire. 
She was very snugly and very strongly sparred, and, like a ship 
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of war, had nothing above the royals. She hiul four masts, named 
the fore, main, mizen, and spanker masts. The last was fore and aft 
rigged; the others were square rigged. Her sails were made of 
ooiton duck, and she would spread about 16,000 yards in a single 
suite. 

This vessel was designed, modelled, and built by her owner, Donald 
M'Kay, and it was confidently believed that she would prove the 
swiftest ship in the world. Altiiough she registered over 4500 tons, 
she could stow at least 6000 tons, and such was the buoyancy of the 
floor, that she did not draw more than 23 feet water when fuUy laden 
with a general cargo. 

This immense ship was consumed in a fire which destroyed upwards of a mil- 
Uoa dollars' worth of property. The conflagration first commenced in Front- 
street, and extended on both sides. Some of the sparks of the burning buildings 
were blown into the sails of the Chreat Repuhlic, wnioh was lying in an adjacent 
dock, nearly ready to sail for Liverpool, and, in a very short period, she was a 
mass of flames. 

The sails of the Oreat SepubUc were partially unfurled, preparatory to her de- 
paiture on her first voyage : and, in consequence of the extraordiaary height of the 
mast, die engines produced little effect at first. The flames, which had begun to 
be under control when the foremast fell, burst out afresh instantly, and raged 
with uncontrollable fury. The vessel was now a perfect wreck, being soon one 
mass of flame abaft the mainmast. The loss by the destruction of the Qreat 
BepubUc and cargo will probably reach the amount of 700,000 dollars. 

The foremast or the wreat Sepublic first went by the board, falling with a ter- 
rible crash, and threatening the lives of the firemen standing on the side of the 
veaseL The mainmast then fell across the pier into the dock. 



THE CKTSTAL PALACE AT SYDENHAM. 

In the Tea/r-book of Facts, 1853, we gave an outline of this new 
Palace for the People, wherein Art and Science will be represented 
with fitting grandeur. The plan of the undertaking having, however, 
been greaUy extended; the original proposal as to the time of opening 
could not be adhered to, but the building, and its chief contents, are 
fully expected to be ready by May next. Meanwhile, it may be stated 
that the grand scheme will comprise all that was done in 1851, for 
the illustration of modem art and manufacture ; with the addition 
of an extensive museimi of ancient and medjseval art from all coun- 
tries; of minerals, representations of antediluvian animals, and speci- 
mens in all branches of zoology aud botany. It is proposed to 
illustrate ethnology, by the representation of individuals of all races, 
habited and placed as they lived. 

The Buildmg, though shorter than that in Hyde Park, greatly 
exceeds it as a structural work. The chief dififerences are in the 
increased heights in each part, the introduction of two additional 
transepts, and the greater dimensions, generally, of the central tran- 
s^t^ the arched roofs throughout the centre divisions ; and the 
projection, internally, of pairs of columns, 22 feet apart, in advance 
of the general line, for the support of the main arched ribs, at dis- 
tances of 72 feet in the length of the building. Some of the chief 
defects of the old building are therefore got rid of ; but the equal 
repetitions of the same castings^ and of Btoriea, axQ T^\dhxk&^) «j&^^ 
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as flat roofs to the aisles. On the garden-side has been introduced 
an under story, rendered necessary by the slope of the ground. This 
will be devoted to machinery. On tiiat side is a noble terrace, with 
flights of steps and sculpture. The magnitude of the mass, and the 
main outUne, are strikmg : of these, however, the vignette in the 
title-page of the present volume presents but a picturesque bit. 

The structural character of the palace is given nearly as above in 
the Companion to the A Imanac. We have taken some pains to ascer- 
tain how far the works have progressed to the time we are writing 
(Jan. 26), and we find the report to be as follows : — 

The building is completed, except the centre transept, of which 
the garden end is not yet glazed ; and, except a few openings at 
the Sydenham end, not yet filled up ; half of the nave is floored, 
and filled with casts. 

Of the basins in the nave, the foimdations are up to the floor- 
line ; the fountains are in a very forward state ; and the crystal 
fountain for the Norwood end is completed. 

The Heating Apparatus is in action, an artificial temperature 
being maintained at that end of the building where the plants are 
stowed ; the pipes of the heating apparatus extend 50 miles. 

Of the Towers, one is completed ; the other to half the intended 
elevation. The Norwood wing is far advanced, and the Sydenham 
wing is commenced. 

Tbe Terrace Gardens are marked out, and the Basins for the 
fountains are commenced ; and some of the statues are fixed on the 
balustrades. The first circular basin is nearly finished ; the cas- 
cades are receiving their decorative stone-work ; and the range of 
basins to contain large fountains are very forward. These fountains 
will consist each of 90 jets, the centre one 240 feet high ; each as 
high and large as the steeple of Bow church, Cheapside. The 
Geological Islands are being rapidly completed. 

Of the Courts, the Pompeiian is finished; the Egyptian, Greek, 
and Koman, are all nearly coloured, and will be immediately ready 
for their contents. The Alhambra walls are also nearly finished, and 
colouring to begin at once ; the Fountain of Lions is ready. The 
Assyrian Court begins to assume a very noble appearance. Ite 
Mediaeval, Gothic, and Modem Courts, are in a forward state. 

On the shores and islands of the lake are to be dispersed models of 
the extinct and singular monsters of the wealden and neighbouring 
periods. Huge chelonians are to bask upon the banks ; the plesio- 
saur, with its reptile form and bird-like neck, is to repose in the 
m\id ; the megalosaur, the most gigantic of lizards, is to rear its 
portentous form among the rushes ; and the enormous iguanodon, 
half elephant, half crocodile, measuring 100 feet from his snout to his 
tail, is lo exbibit himself as the true prototype of the dragon of 
antiquity. We have seen these models, and we are glad to bear 
witness to the admirable skill with which Mr. Hawkins is investing 
Portland cement with the similitude of these hideous giants of a 
fonner world. 
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newall's bailwat brbae. 
This Break has been for some time in use on the East Lan- 
cashire Railway, of which Mr. Newall, the inventor, is the carriage 
superintendent. The apparatus consists of break wheels fixed at the 
back of different carriages, which are connected together over the 
tops of the carriages by rods, having flexible joints and sockets, so 
as not to be too rigid in rounding curves, and to accommodate the 
extension or contraction of the length of the train. The whole of 
these wheels are connected with one on the engine, under the control 
of the engineer, and with others in the guards' vans, back and fix)nt ; 
either of those parties having the power to put on the break, which 
is instantly applied to every carriage to which it is attached by the 
pressure of blocks on the wheels. 



PREVENTION OP BAILWAT COLLISION. 

Mb. J. v. Asbubt, of Enfield, Middlesex, has patented an invention, 
the object of which is to diminish the injurious eflfects of Railway Col- 
lisions. Mr. Asbury proposes to make the longitudinal frame pieces 
of the carriage no longer than that part of the carriage which is 
appropriated to the acconmiodation of passengers. This affords a large 
space for the pressure upon the buffers to act through before the car- 
riages are subjected to impact. The forces of coUision are received 
upon buffers, the rods of which are connected with, and made to act 
upon, spiral springs, and blocks of India-rubber, arranged in cylinders 
beneath the bottoms of the carriages. 



BAILWAT ACCIDENTS. 



The following table shows the comparative 
upon the Railroads of Great Britain and New 
the whole nimiber of persons travelling : 

Great Britain, 

Passengers killed 1 in 2,785,491 

Employ^ killed 1 in 742,797 

CMiiers killed 1 in 1,392,714 

Passengers injured .... 1 in 284,568 

Employes injured 1 in 1,128,427 

Others injured 1 in 3,301,323 

Total killed 1 in 412,665 

Total injured 1 in 183,406 

Killed and injured 1 in 126,973 



statement of Casualties 
York, in proportion to 



New York. 
in 286,179 
in 124,010 
in 45,929 
m 90,739 
in 83,603 
in 79,155 
in 43,454 
in 28,078 
in 17,425 



IBON SLEEPEBS. 

Messbs. Dat & Latlee, of Ashford, have patented a new mode of 
constructing Semi-tubular Wrought and Cast-iron Transverse Sleepers 
for railways. The sleepers are laid with their concave side downwards ; 
and in those of wrought-iron an opening is left in the centre, for the 
purpose of facilitating the perfect packing of the sleeper, and 
passing other rails for crossings, and also for convenience of dr&ina^^ 
In the cast-iron sleeper this is accomp\iB\iQd. Xs^ cMeMxn^ ''^ \£l\^^ 
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pieces, and connecting them by means of wrought-iron bars. Open- 
ings are left in the wrought-iron sleeper to receive the rail-seating, 
which is of cast-iron, in two pieces, a wooden key being used to 
tighten the rail in the usual manner. In the cast-iron sleeper, the 
seating or chair and the sleeper are in one casting. It is said that to 
each 15-ft. rail, the bearing surface of the sleepers will be 11 4 ft 
It is presumed that by this plan the maintenance of the permanent 
way will cost less than one-half that of a line where ordinaiy 
wooden sleepers are used. The ready means of packing at the two 
ends, and from the central opening, wiU, it is said, save labour ; and 
the bearing surface of the sleeper being near the top of the ballast, 
a less thickness will suffice. The form of the sleeper, too, it is thoufiht, 
affords facility for a more perfect drainage than if it were 8<md ; 
added to which, the seating for the rail being 10 inches long, a greater 
bearing is obtained than with the ordinary diairs. — Mining Journal. 

m'connell's express engines. 
The great capabilities of the new Express Engines constructed by 
Mr. M'Connell, of Wolverton, for the traffic of the London and Norm 
Western Railway,* have been shown most satisfactorily, in a trip 
wherein one of these engines brought an experimental train, 
consisting of not less than thirty-four carriages, loaded to five tons 
each, from Birmingham to London in three hours. This is consi- 
dered to be the most extraordinary performance ever accomplished by 
a single locomotive engine, and has confirmed the expectations formed 
of the merits of the arrangements recently patented by Mr. M'ConneU. 
In many parts of the journey the speed had to be much diminished in 
consequence of the bad state of the road ; and there is no doubt, 
when these defects are remedied, the two hours* trip, with a train of 
fifteen carriages, will be carried into effect. 



statistics of AMERICAN RAILWAYS. 

A VALUABLE Report appended to the American Census Returns fur^ 
nishes some interesting statistics respecting the Railroads of the 
United States — ^fix)m which we deduce the following facts : — ^At the 
commencement of 1852 there were 10,814 miles of railroad completed 
and in use, and 10,898 miles in course of construction. About 
1200 miles of new railroad have been completed during the past year, 
and about 2000 miles of new road placed under contract ; so that the 
railroads completed on the 1st of December would be 12,014 miles, 
and those in progress are increased to 12,898 miles. The tottl 
amount invested in railroads made and projecting i^ set down at 
672,770,000 dollars. The average rate of fares on the railroads are 
less than Id, per mile. 

RAILWAY TXJNNKL THROUGH THE ALPS. 

A CORRESPONDENT of The BuUder has communicated to that ably- 
conducted journal, the plan of the Chevalier Maus for forming m 
Tunnel through the Alps ; prefacing his account with a short deecrip- 

' Veeoribed in the" Year-book of ¥acU;* 1BS%, ^.'iA. 
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tion of the route he considers it best to adopt, and a few other 
particulars. 

The line of communication selected by M. Maus skirts the southern 
aide of the Mont Cenis, following the valley of the Dora, and passes 
by the towns of Susa, Oulx, Bardonecae, &c. ; thence by means of 
a tunnel under the ridge of the Alps it proceeds to Modana, a town 
situated in Savoy, on the west of that extensive chain of mountains, 
by a route only thirty miles in length ; while the existing thorough- 
hie over the Mont Cenis pass is nearly forty miles, so that a saving 
of about ten miles would be at once effected between Susa and 
Modana ; and the time required to travel between these two places 
would, in the event of this project being put into execution, be re- 
duced from eight hours (the time which the mail takes to go by tiie 
present road) to one hour and a half, a very moderate calculation for 
the railway — ^being only at the rate of twenty miles per hour. 

Thus the portion of the great Savoy tnuik line of railway pro- 
jected by M. Maus, would commence on the Italian side, at the town 
of Susa, near the confluence of the Dora with the Cenisis, a rapid 
stream that takes its rise in the Mont Cenis ; and would form a con- 
tinuation of the Turin and Susa railway, now in course of construc- 
tion : the line would then pass to the right of the village of Gioglione 
and over the high grounds of Chaumont, where the mountainotis 
character of the country involves the necessity of two tunnels, which 
are, however, of minor importance, the one being about 3040 yards 
in length, and the other only 330. A short tunnel wiU likewise be 
necessary at the Fort of Exilles, in order to avoid some of the out- 
works ; and farther on, another tunnel, which, however, will be only 
2230 yaids long. We thus arrive at Salbertrand, situated ten miles 
from Susa and nearly 1670 feet above its level, which gives for this 
portion of the line an average ascending gradient of 1 in 31. 
Beyond this, passing Oulx, Savoulx, Beaulard, and even for some 
way fieirther on than Bardoneche, the surface of the country is re- 
markably uniform, and will not present any difficulty : the length of 
this section is about eleven miles, and its average rate of inclination 
1 in 57. The remaining nine miles is a descending gradient of 
nearly 1 in 57, likewise. And here the line obtains a passage 
beneath the Alpine ridge by a tunnel of about eight miles in length, 
at a depth of 5248 feet, or as nearly as possible a mile below the 
Bur&ce of the pass. 

The three principal gradients above mentioned being divided into 
others, to suit the nature of the ground, the rate of inclination on 
some portions of the line will be steeper in certain cases than those 
named, but in no instance will they exceed 1 in 28. Throughout the 
whole length of the principal tunnel the gradient will be 1 in 53. 

M. Maus estimates the cost of the work at £1,400,000. 

As the projector considered that the great difficulty in the way of 
carrying out this bold conception would be the amoimt of time and 
labour which, according to our present system of conducting such 
operations, it would necessarily require, he has contcWod «xl ««»r 
vating machine^ for facilitating the laboui, and ^\sa!(^ «.\» ^^ ^aw&fo 

C 2 
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lame, is calculated to expedite in a very great degree the execution of 
this and similar works ; and from the success which has attended the 
trials he has already made with it, he states that he has no hesitation 
in fixing five years as an amply sufficient period for the completion 
of the projected tunnels, working at both ends at the same time, 
although without shafts, which the height above renders impossible. 

The excavating machine consists of a frame, in which are set a 
number of very broad chisels, having projections on their face, acting 
somewhat after the manner of the hammer used by masons to restore 
the rough surface to the granite pavement in London when worn 
smooth by the traffic. 

The chisels are so arranged as to cut into the face of the rock, at 
the extremity of the heading, five horizontal grooves, and two ver- 
tical channels boimding the former, and at right angles thereto. 
These grooves or channels are run one into the other, and serve to 
insulate four rectangular blocks of stone, which will then remain at- 
tached only by one of their planes to the solid mass of the mountain- 
rock, from which they may readily be separated by wedges, driven 
with heavy hammers into the grooves. 

These blocks will be about seven feet long, three feet wide, and 
eighteen inches in thickness. 

The machine acts only upon half the width of the heading at a 
time, so that while it is at work cutting the grooves which separate 
the blocks of stone at one side, the worlunen are engaged in removing 
those already cut in the other half- width of the heading. 

When the machine and the labourers have each completed their 
tasks, they mutually change places. The machine again sets to work 
to shape out new blocks of stone, and the workmen proceed to detach 
those which have just been cut, beginning by inserting the wedges at 
the top of the heading, and proceeding downwards : by thus prizing 
the stones, they are easily separated from the rock, after which they 
are placed on trucks, and conveyed to their destination, so that the 
space is again left clear for the machine to recommence its opera- 
tions. 

The excavating machine cuts the channels in the rock by means of 
several series of chisels placed one beside the other, in straight lines. 
These lines of cutting tools are so arranged as to be capable of a 
slight lateral motion in the direction of the grooves after every stroke: 
the object of this is to bring the chisels to bear upon all the spaces 
lying between the several cutting-tools situate in l^e same line, so as 
to produce, not a succession of holes, but a continuous channel similar 
to a very wide saw-cut. 

This lateral shifting of the lines of chisels, which takes place alter- 
nately from right to left, and from left to right, is caused by a corre- 
sponding motion given to the frames in which they are fixed. Each 
chisel is driven against the rock by a spiral string coiled round it, and 
which produces an effect similar to that caused by the muscles of a 
man in the act of throwing a javelin. This spring, driving the chisel 
forcibly against the rock, obliges it to act efficaciously, notwithstand- 
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ing the slight inequalities at the bottom of the channel, arising from 
a want of uniformity in the resistance of the stone. 

When the machine is in operation, the several lines of chisels are 
all drawn back simultaneously, by means of a species of cam, or 
movable bar, which acts against projections formed on the cutting 
instruments. This, by forcing back the chisels, and thus compress- 
ing the above-mentioned springs, leaves them in a position to exert 
a strong percussive force as soon as the pressure is removed. This is 
effected by suddenly raising the bars, by means of an inclined plane, 
situated at the proper place for the end of the stroke. As soon as 
the blow has been struck, the springs are again immediately com- 
pressed as before, and the process is continued until grooves have 
been worked to Ihe requisite depth into the sohd substance of the 
rock. 

Although all the chisels in each row are similarly acted upon by 
the movable bar, they are, nevertheless, completely independent one 
of the other, so that they may each be removed at pleasure, without 
interfering with the motion of those adjacent, or even suspending the 
operations of the machine ; and if it be observed that one or other 
does not act efficiently, such may be removed, and new chisels sub* 
stituted in their stead, without causing any delay or cessation. 

The back-and-forward motion of the bar, which performs the func* 
tions of a cam, by pushing against the projections with which the 
several chisels are furnished, is caused, through the intermediation of 
rods and cranks, by two rotatory drums, which themselves aro made to 
turn by an endless rope, communicating with a water-wheel, or other 
suitable motive power, situated at the entrance to the heading. The 
apparatus is arranged so as to enable the chisels to strike 150 blows 
in a minute. 

The machine, at the same time, sets in motion a piunp, which forces 
a constant supply of water into a reservoir, the upper part of which 
is fiUed with compressed air. By this means, the water is driven out 
in jets, through small pipes placed between the chisels, and is thus 
made to play upon the grooves, where it performs the double office of 
preventing the cutting instruments from getting heated, and removing 
the dust and chips of broken stone, which would otherwise accumu- 
late in the grooves, and thereby prevent the effective working of the 
excavator. 

The manner in which the engineer proposes to provide for a proper 
supply of fresh air during the progress of the work, is by means of a 
tubular ventilator, which he intends to lay along the bottom of the 
gallery. At given intervals throughout its entire length, according 
as they may be found necessary, he would insert fans, which he sug- 
gests might be placed on the spindles or shafts of the rollers or sheaves 
over which the endless rope is made to pass, so that they could con- 
stantly be worked with very little additional expense. These fans 
would foroe the air from one chamber of the tube into that imme< 
diately succeeding it ; and as the ventilator would be made air-tight 
throughout its whole length, and only open at its extreme onda, «» 
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that the air introduced through the tuhe may pass out through the 
heading, he considers that a constant current of pure air would thus 
be continually maintained in the tunnel, which, by its uninterrupted 
circulation, would cause such incessant, successive displacements, as 
to prevent any possible accimiulation of noxious gases or unoxygenated 
atmosphere. 

Mr. Robert Stephenson, the eminent English engineer, when pass- 
ing through Turin, on his way to Egypt, in the month of September, 
1850, went to see the experimental machine, then in operation at 
Valdoc, and M. Maus says he recalls with much pleasure the apftfo- 
bation and encouragement given him by our distinguished fdlow- 
countryman, who, in a letter addressed to the Sardinian Minister for 
PubUc Works, stated it as his opinion that -it would be advisable for 
the Government to make a trial of the excavating machine on an exv 
tensive scale. 

The exhausted state of the Piedmontese exchequer, consequent 
upon the war with Austria, and the expenses of the great works 
connected with the line of railway between Grenoa and Turin, have 
hitherto precluded the possibility of putting the invention to the test 
of practice in the actual execution of the works proposed. Never- 
theless, now that the question of forming Unes of railway through the 
Alps is every day becoming of greater importance, the time is pro- 
bably not far distant when we shall see active measures taken for the 
realization of this important proposition. — Builder , No. 539. 



RAILWAY ACCIDENTS. 

M. Herman, chief engineer of the Orleans Bailway, has invented a 
means of Warning Engine-drivers of Accidents which occur to trains in 
motion. A loud alarum is placed at the head of the train, and it is put 
in conununication with an electric pile in such a way that, as long as 
an electric current plays uninterruptedly upon it, it remains immov- 
able, and when the current ceases it rings. The current is obtained 
by passing two wires, covered with gutta percha, beneath the wagons, 
and continuing them from one carriage to another by means of small 
chains placed in the large connecting chains, these chains being so 
fixed thiat they imite the moment a carriage is attached to a traia. 
To cause the current to be uninterrupted, l£e wires or chains of the 
last wagons of the train are connected. If, then, any accident 
occurs to break the wires, the current becomes interrupted, and the 
alarum rings. The box of each conductor is provided with a sort of 
break, which enables him to remove or break the wire in case of acci- 
dent. The experiments which have been made have been quite sue- 
cessful, and the cost of the whole apparatus is very slight. — GalignamXi 
Messenger, 

ORDNANCE RAILWAY CARRIAGE. 

Mb. Anderson, C.E., of Edinburgh, has designed an Ordnance 
Railway Carriage, which resembles in construction a railway truck 
or tender. Upon the carriage is mounted a heavy piece of ordnance, 
it? be worked by three men^ and capable of rapid successive discharges. 
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The aitOleiymen work under the protection of a large bomb-proof 
shield, from an aperture in which the gun is pointed. The carriage 
being at rest, the sides are turned downwards, and are fixed in the 
ground, giving a steadiness to the carriage, and forming a fender to 
pratod the wheels. The platform of the carriage can be moved com- 
pletely round, on the principle of the turn-table, so that the gun may 
be directed to any point. Mr. Anderson proposes to make the car- 
riage twenty-one feet long and twelve feet broad, and capable of car- 
rying thirty tons, although he would not generally put upon it more 
than ten or twelve tons weight. He proposes only to mount on it a 
32-pounder, although it would be capable of conveying a 64-pounder 
— ^the largest piece of artillery in the service. The railway fort 
might also carry twelve artillerymen, who, armed with Minie rifles, 
might do deadly execution among the enemy. The machinery for 
assisting the loading of the gun, and for turning the battery upon the 
enemy, is simple and ingenious ; but supposing it to be thrown out 
of gear, the inventor showed that the object might be effected by 
means of hand levers. Mr. Anderson estimates the additional mileage 
of railways required for his plan at about a hundred, great propor- 
tions of the coast, as he remarked, being too iron-bound and preci- 
pitous to render a landing easy, or, indeed, possible. About two 
hundred of these ordnance cai-riages would be sufficient, he thought, 
for the protection of the whole British coast, and, of course, great 
numbers of them could be speedily concentrated upon any point, and 
made to act with combined effect in opposing a hostile landing. The 
expense of canying the plan into execution would be something less 
than half a million, but he considered that such a sum spent in this 
way would be more efficacious than if expended upon the navy. The 
Tay is already supplied with railway lines on both sides, from which 
these locomotive batteries could defend the river, wliile the construction 
of a few additional miles would place the whole coast from Granton 
to Berwick in as favourable a position. 

NEW PIECE OF ORDNANCE. 

A PIECE of Ordnance for Batteries and Ships, has been invented by 
Bobert Armstrong, Ist Dragoon Guards, Dublin. Its superiority 
over the old battery guns consists in its being capable of being brought 
to bear upon any object within an angle of ninety degrees, without 
the necessity of moving its carriage; therefore fewer men will be 
required to work it. A ship armed with guns of this description 
could bring the whole of her broadside to bear upon any small object 
within the angle of ninety degrees, without moving a single carriage. 
It is particularly adapted for bow and stem chasers. A ship, either 
pursued or pursuing, could bring at least two-thirds of her broadside 
to bear upon her enemy, without altering her course one single point, 
which could not be done with the ordnance now in use. In tiie 
ev^it of a bombardment, eveiy gun, in the short space of two 
minutes, could be converted into an inverted mortar if required. In. 
batteries they possess ihe same advantages over the guns in present 
use, as at least three or four men less wi& be Tec^yj^aodV) ^o^^^EfiKs^^ 
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The artillerymen work under the protection of a large bomb-proof 
shield, from an aperture in which the gun is pointed. The carriage 
being at rest, the sides are turned downwards, and are fixed in t^e 
ground, giving a steadiness to the carriage, and forming a fender to 
protect tie wheels. The platform of the carriage can be moved com- 
pletely round, on the principle of the turn-table, so that the gun may 
be directed to any point. Mr. Anderson proposes to make the car- 
riage twenty-one feet long and twelve feet broad, and capable of car- 
rying thirty tons, although he would not generally put upon it more 
than ten or twelve tons weight. He proposes only to mount on it a 
32-pounder, although it would be capable of conveying a 04-pounder 
— the largest piece of artillery in tlie service. The railway fort 
might also carry twelve artillerymen, who, armed with Minie rifles, 
might do deadly execution among the enemy. The machinery for 
assisting the loading of the gun, and for turning the battery upon the 
enemy, is simple and ingenious ; but supposing it to be thrown out 
of gear, the inventor showed that the object might be effected by 
means of hand levers. Mr. Anderson estimates the additional mileage 
of railways required for his plan at about a hundred, great propor- 
tions of the coast, as he remarked, being too iron-bound and preci- 
pitous to render a landing easy, or, indeed, possible. About two 
hundred of these ordnance carnages would be sufl&cient, he thought, 
for the protection of the whole British coast, and, of course, great 
numbers of them could be speedily concentrated upon any point, and 
made to act with combined effect in opposing a hostile landing. The 
expense of carrying the plan into execution would be something less 
than half a million, but he considered that such a sum spent in this 
way would be more efficacious than if expended upon the navy. The 
Tay is already supplied with railway lines on both sides, from which 
these locomotive batteries could defend the river, while the construction 
of A few additional miles would place the whole coast from Granton 
to Berwick in as favourable a position. 
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as there will be no lifting to the right or left with handspikes ; the 
metal of the gun is all that is moved when required to fire either to 
the right or left. He has also invented a field-piece on the same 
principle; a battery of which, when brought into action, will not 
require to have their carriage moved imless a change of front is 
actually required, and in which the sliding scale in the breech is dis- 
pensed with altogether. — United Service Gazette. 

LOCOMOTIVE BOILEBS. 

Mr. W. Faibbaibn has read to the British Association, " Experi- 
mental Besearches to determine the Strength of Locomotive Boilers, 
and the Causes which lead to their Explosion." These experiments 
were undertaken in consequence of the explosion of a locomotive 
boiler in the engine-house of the North- Western Eailway Company 
at Manchester, by which several persons were killed, and a great part 
of the roof of the engine-house was destroyed. The inmiec^te cause 
of the accident was the carelessness of the engine-driver, who had 
screwed down the safety-valve, to stop its noise whilst he was talking 
to a companion, and had forgotten to unscrew it. In twenty-five 
minutes from the time the valve was closed the boiler burst. The 
Government Inspector who examined the wreck of the engine, was 
of opinion that the stays had been defective, and that the boiler had 
not been sufficiently strong for ite work. Mr. Fairbaim, on the con- 
trary, thought that all the parts had been strong enough to resist six 
times the ordinary working pressure, and that the explosion could not 
have been produced by the accumulated generation of steam till it 
had arrived at a pressure of at least 300 lbs. on the square inch. In 
consequence of this difierence of opinion, a series of experiments were 
instituted to determine the real causes of the explosion, and to register 
those facts for future guidance in guarding against such catastrophes. 
The elaborate paper which detaUs these i^^riments will be pub« 
lished in the Association's Report. 



THE NIAGARA SUSPENSION BRIDGE. 

"We quote from the Lockport (U .S.) ' J(mrnal, the following: — 
" Imagine a span of 800 feet in length, forming a straight hollow beam 
20 feet wide and about 18 feet deep, with top, bottom, and sides. 
There will be an upper floor to support the railroad and cars, 20 feet 
wide between the^ railings, and suspended by two wire cables, assisted 
by stays. The lower floor, 19 feet wide and 15 feet high in the clear, is 
connected to the upper floor by vertical tresses. The cohesion of 
good iron wire, when properly united into cables or ropes, is found to 
be from 90,000 to 130,000 lbs. per square inc^, according to quality. 
The limestone used in constructing the towers will bear a pressure of 
500 tons upon every square foot. The towers are 60 feet high, 15 
feet square at the base, and 8 feet at the top. When this bridge is 
covered with a train of cars the whole length, it will sustain a pres* 
sure of not less than 405 tons. The speed is supposed to add 15 per 
cent, to the pressure, equal to 61 tons. The weight of superstmctore 
added, eeiam&ted at 782 tons^ makes the total aggregate weight bus- 
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tallied 1273 tons. AsBuming 2000 tons as the greatest tension to 
which the cables can be subjected, it is considered safe to allow five 
times the regular strength^ providing for a weight of 10,000 tons. 
For this, 15,000 miles of wire are required. The number of wires in 
one cable is 3000 ; the diameter of cable about 9^ inches. "* 

SUSPENSTON BBIDOE OVER THE ST. LAWBENOE. 

Fbom " A Beport on a Railway Suspension Bridge over the river 
St. Lawrence, near Quebec, made for the city council, by order of 
N. F. Belleau, Esq., mayor of Quebec, by William Serrell, C.E.," 
we learn that three sites for the proposed bridge were surveyed ; one 
near the river Chaudiere, about four miles from the mouth of Cape 
Rouge Greek, another from Durham Terrace to Point Levy, and a 
third from a few hundred yards above Cape Diamond to the opposite 
shore. The result of wMch surveys or examinations is, that Mr. 
Serrell sees the entire practicability of a bridge for railway and other 
travel, and '' that, too, within the means at your (the city council's) 
command." The site selected near the Chaudiere will require a 
bridge of 3400 feet. The plan proposed is a wire suspension bridge, 
consisting of two massive towers of masonry, built in the river in 
12 feet deep of water at average low tide ; these towers to be in total 
height from their base about 330 feet, and 52 by 137 feet square at 
the base, battering regularly upwards, and they wiU be 1610 feet 
apart at their centre. The height of the roadway above high water 
Ib to be 162 feet ; the roadway will consist of two carriage ways, each 
104 feet wide in the clear, and a railway track of such width or gauge 
as to match the railways which may connect with it; the entire width 
of the road being 32 feet in the clear inside the parapet. — Montreal 
Herald. 

"HIGH BBIDGE," PORTAGE, NEW TOBK. 

On the Buffido and New York City Railway is an inmiense but 
slender-looking wooden bridge, like a tramwav on a very high scaf- 
folding, which spans the Genesee Valley at irortage, in Wyoming 
county, and forms the chief object of interest on that Une. An 
illustration of this bridge, and some particulars in reference 
to its construction, are given in the Canadian Journal and 
Record of the Camidian Institute, from which we quote the following 
details. 

The bridge was designed by Mr. Silas Seymour, the chief engineer 
to the company. The piers on which the trestles rest are of ashlar 
masoniy, of compact sandstone : their base is 75 feet by 15 feet : they 
are carried up with a slight batter to a height of 30 feet above the 
bed of the river, and coped with limestone blocks. Upon these are 
placed the timber tresties, connected with each other by a system of 
braces and girders. 

The tresties are 190 feet in height, from the top of the piers. At 
their base they are composed of twenty-one verti<^ posts, 14 inches 
by 14 inches, diminished in number to fifteen at the top ; and in size 
to 12 inches by 12 inches. The lateral and longitudinal braces, and 
also the girders^ are 6 inches by 12 inches. E&c\i trae^ qt ^^v^c N& 
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said to be calculated to sustain a weight of 1000 tons in addition to 
its own. 

The trusses resting on the top and connecting the several trestles 
or piers (which are 50 feet from centre to centre), are 14 feet in depth, 
and are composed of three framed girders with main counter and swaj 
braces, in the usual manner. On tiie top of the trusses the track is 
laid. 

The piers or trestles were commenced on the eastern bank, and as 
each trestle was completed the trusses were placed on them and the 
track laid ; upon which a travelling crane was advanced, overrea<duDff 
the space to the next trestle, and by means of which each stick m 
timber was let down to its place, until the whole of the next pier was 
completed, when the truss was placed and the crane advanced as 
before. 

The whole length of the bridge is 800 feet, and each span (with 
the exception of that across a canal, which is 54 feet) is 50 feet. Tba 
arrangement of the structure is said to be such, that any particular 
piece can be taken out and replaced. Against fire, tanks of water 
are placed at convenient distances, and watchmen are employed day 
and night. 

The total cost of the bridge was about £35,000, and the quantity 
of material employed in its construction as follows : 

Masonry .... 9,200 cubic yards. • 

Timber . . . . . 133,500 cubic feet. 
Wrought iron ... 49 tons. 

It was estimated that the cost of a stone viaduct would have bef n 
about £250,000, the interest of which, at seven per cent., would re- 
new the present structure every two years ; and that the interest on 
the cost of a wrought-iron tubular bridge, of 500 feet span, with 
stone piers and suitable approaches, would renew it every third year. 
The masonry was commenced on 1st July, 1851, and the first loco- 
motive passed over it on 14th August, 1852. llie contractors wers 
Messrs. Lauman, Kockafellow, and Moor, who were also the ocn- 
tractors for the whole line, and have long been connected with public 
works. — JBvUder, No. 528. 



IMPROVEMENT IN BORING OPERATIONS. 

From the Miners' Jov/rnal, published at Pottsville, Pennsylvania^ 
we learn that an improved Boring Apparatus, patented by Mr. Ejiigh^ 
has been severely tested, by boring into the face of a granite rock 
18 feet depth, and 24 feet in diameter, at the rate of 18 inches per 
hour. The framework of the machinery could not be properly fixed 
at first commencing the cutting ; but when the excavating had enterad 
about 50 feet, it was to be connected by sleepers and braces, as firm aa 
the rock which it was cutting out. The patented apparatus has been 
adopted by the North American Coal Company, who have em- 
ployed it to bore to a seam of bituminous coaJ, called the ''Big 
White Ash Vein," which they expected to win at a depth of abonl 
50^ fathoms, llie hole was 4^ inches diameter, which was drilled at 
ahe rate of 11 feet in five hours. The machine was so arranged thai 
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ten drilk could be worked in a certain space at one time by an j motive 
power ; and the debris was washed up by a current of water from a 
pomp worked by the same engine. Mr. T. S. Eidgway, mining 
engineer, of Minersville, states, that during the winter of 1848 and 
spring of 1849, he employed this machine in boring the Artesian 
well at East Boston for the Land Company, which worked well to a 
depth of 325 feet, but where not suMcient water was found, the 
stratum being a hard clay-slate, overlaying the primitive rock. The 
patentee is prepared, we understand, to smk shafts to any depth, and 
in any strata, in half the usual time of those performed by hand- 
labour, and at about one-third the expense. The operation of drilling 
through hard rock is one of considerable importance, and if. this 
apparatus effects all the advantages which are claimed for it, the in- 
vention will prove of considerable value to the mining world. 



BOBING THBOUOH MOUNTAINS. 

A GBEAT Tunnel Borer has been invented by Mr. E. Talbot, fore- 
man in the great machine factory of Woodruff and Beach, of Hartford, 
U.S. The borer, worked with its own machinery, is an engine of 
60-hor8e power. This drives four piston-rods, horizontally, and these 
turn four half-circle plates, of stout proportions, on which circular 
revolving blades are set. These four plates are turned with exact- 
ness about one-fourth of a circle and back, and are all set upon a 
revolving plate, of about 10 feet in diameter; and, thus set, cut a 
cuticle of 17 feet in diameter. The machine weighs about 80 tons, 
and is of stout proportions throughout. The motion obtained by 
this invention is novel — entirely new. By it the revolving knives, 
each running its quarter circle, cut completely from the centre to 
the circumference, and they do their work steadily and surely, cut- 
ting a round hole as they are turned by the large or centre plate. — 
New York Journal. 

SUBMABINB TUNNELS. 

Mr. Locbj:, of Portsmouth, proposes that a tunnel of this kind shall 
be constructed of strong plates of iron, having at intervals girders of a 
considerable thickness. The several parts could be fitted at the fac- 
tory, and having been transported to the point from which it may be 
proposed to construct the timnel, could there be joined together in 
sections, and floated to their destinations, where they could be readily 
and gradually sunk by admitting water. The soil at the bottom of 
the water would have to be previously levelled and prepared ; the 
WGfkm^i in this and all the other operations under water being ac- 
commodated in a diving-bell or with diving apparatus. After the 
whole tunnel shall have been completed, the water can be drawn out 
by engines at either end, and the fitments necessary for a road or 
railway completed. Should such a tunnel be of considerable length, 
and exposed to much violence from the water, it would require strong 
iners at intervals to keep it in its place. 

Tbe above description is necessarily very short, and the practical 
eDgineer mil at once see difficulties that will have to "be ens^voi^eK^^ 
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for instance, in laying the tunnel upon such a foundation under 
-water as shall be sufficient to support the weight that is intended to 
be passed along it, and in such a way that the pressure shall not bear 
upon the tunnel to open the seams. But his experience will teach 
hun how to overcome such impediments, and bring the project to a 
successful issue. 

IMPROVEMENT IN LIGHTHOUSES. 

Mb. E. Clabk, of West Strand, has patented a new method of 
Illuminating Lighthouses, in which he proposes to adopt a single 
ring ; by means of which he saves the expense of two rings, and at 
the same time secures an equally eflFective and powerful light — ^the 
oombustive properties of the atmosphere being thereby brought into 
one focus, instead of being dispersed, and, to some degree, wasted 
among three. Existing lighthouses are generally constructed of 
thick ribbed glass, the quality of whidi tends rather to obstruct than 
to facilitate the passage of light. Mr. Clark's plan — and in this may 
be said to consist the originality and real utility of his invention — is 
to have the lighthouse fixed, not revolving, formed as a hexagon, 
and made of perfectly transparent glass, excepting the side fftcing the 
sea, which is to be a distinctive colour. By this means, the uncer- 
tainty which too often attends the seaman in navigating his ship 
along our coasts, as the result of the resemblance of one light to 
another, is completely obviated, and his position, as indicated by the 
colour of the light, ascertained with the utmost exactitude and 
safety. As, however, the primitive colours are few in number, to 
avoid the confusion which would necessarily arise from their frequent 
repetition, it is proposed to vary them in the following simple 
manner : — Say that the denoting light at Beachy Head were red, the 
next light eastward also would be red, with a well-defined blue or 
other horizontal line ; the next, red with a blue or other diagonal 
line, and so on. Of course aJl these alterations -^ould have to 
appear on the Admiralty charts and be made known to the maritime 
community ; but inasmuch as changes in respect of single lights are 
of constant occurrence, and the process of publishing them to the 
world is in daily operation, no more than ordinary difficulty or in- 
convenience would be experienced on this head. 



JET PUMP. 

There has been read to the British Association, a paper " On an 
experimental apparatus, constructed to determine the ef&ciency of 
the Jet Pump, and a series of results obtained," by J. Thompson. 
Mr. Thompson, at the meeting in 1852, described a machine 
which he had contrived for the purpose of raising water from 
beneath the lowest available level of discharge by means of a supply 
of other water coming from a higher level. This machine be 
designated a jet pump, because it raised water by the action of a jet ; 
and it had at first been intended chiefly to empty the pits of his 
vortex water-wheels or other submerged turbines when access to 
tiiem is required for inspection or repairs. During the progress of 
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the trials, however, which were made of it for this purpose, it soon 
gave indications of haying much more extensive uses, and of being 
likely to prove, in certain cases, an advantageous machine for drain- 
ing swampy limd or shallow lakes. The cases of this kind for which 
its employment was contemplated, are those in which the low ground 
to be drained happens to have adjacent to its margin streams or 
rivers descending from higher ground. With a view to determine 
its efficiency and its applicability in any particular cases of this kind, 
Mr. Thompson had recently constructed an experimental apparatus, 
in which a jet pump could be made to act subject to great variations 
m the ratio of the height of lift to the height of fall, and which was 
suited for indicating accurately the quantity of water lifted and the 
height of the lift, corresponding to each quantity of water allowed to 
M through any given distance within the working range of the 

apparatus. 

« 

DBAINAOB OP A LOCH BT MEANS OP A SYPHON. 

CuLHOBN Loch, in the county of Wigton, was drained, imder the 
direction of the celebrated Marshal Earl of Stair, more than 100 years 
ago, by a drain, or cut, in some places thirty-six feet deep. That 
operation still left about eight acres of water, above sixteen feet deep 
in the centre, and fully twenty acres of marshy ground, which could 
not be drained without more fall than the whole cut could afford. 
This marsh had long been considered an eyesore, being immediately 
in front of Culhom-house, a seat of the Earl of Stafr; but the 
expense of deepening the outlet, in some places through quicksand, 
seemed so difficnilt and expensive, that although often talked of, the 
operation was never undertaken. The present Earl of Stair, some 
time before his accession, was anxious to drain the marsh; and 
having set his mind to consider various plans which were suggested, 
his lordship appears to have succeeded by an operation which, 
it is believed, is new in the annals of drsoning, at least on so 
great a scale as in the present case — ^viz., by means of a large 
Syphon. The syphon referred to is 880 yards long (exactly half a 
mile), and is seven inches in diameter. It had drawn off nine feet 
deep of the* water in the loch, which it was expected would give fall 
to enable the proprietor to drain properly the marsh already referred 
to, and to reduce the loch to an ornamental pond. The highest part 
of the syphon was then twenty-one feet abovfe the surface of the 
loch, and the longest limb of the syphon was ten feet under the level 
of the water, giving ten feet of fall. The main part of the syphon 
consists of cast-iron pipes 5-8ths of an inch thick, with spigot and 
faucet joints very carefully joined and made air-tight with lead. The 
contract expense of the iron pipe laid, when complete, was 78. 6d. 
per yard. — TVigton Free Press, 

IMPBOVBD HTDBAULIC SYPHON. 

The principle of the new Hydraulic Syphon of Mr. F. C. Mouatis, 
accordini; to the MmingJournalf is, that "the water is not lifted in one 
upright pipe^ but raised by a succession of tobea ^sa^j ^^ i»Q^t oiuSi^^ 
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with an accompanying cistern and valves, on the principle 
force-pump. One continuous piston-rod runs through the 
passing through stuffing-boxes, and carrying a piston in eacJ 
and a continuous stream is thus produced on the apphcai 
motive power. The valves are of peculiar construction, fre 
friction, and the cylinder being only of the same diameter 
tubes, instead of twice the diameter, as at present generally i 
there is an avoidance of a cost of power from this source aloi 
times as great on the part of the atmosphere as that of the piE 

IMPROVEMENT IN HYDRAULIC RAMS. 

These very usefrd instruments appear to be less apprecl 
•this, their native country, than in America, where they are bei 
proved and modified for special or general purposes. The Sc 
Committee of the FrankHn Institute of Pennsylvania have 
reported on an Improvement of the Ham by Mr. J». L. Gate! 
Elkton, Maryland. According to the reprint in their Joutth 
first improvement submitted for examination consisted in the 
a chamber between the body of the ram and the air-vessel, in 
chamber is placed a flexible diaphragm, depressed by a sprii 
capable of elevation by the recoil, thus communicating tl 
mentum of the water passing through the body of the instrun 
that contained in the air-vessel ; the principal advantage < 
mode of construction being the making the ram " double-a 
that is, keeping the water in the air-vessel separate from that « 
the instrument ; so that the water of any flowing stream, al 
unfit for domestic or manufactming use, may be made availa 
raising the whole supply of a good spring. This effect ha 
before produced, both by sliding pistons and by interposed o 
of air ; but the use of the flexible diaphragm, by its tende 
produce a vacuum in the chamber above it when depressed 
spring, enables the water to be lifted into this chamber by 
spheric pressui-e or friction, and this feature the committee re| 
a novelty. It moreover appears probable that the mechanical 
of this (tiaphragm will react upon the discharge valve, and thi 
a tendency to prevent the stoppages which have so often 
cause of annoyance in the use of hydraulic rams. The secc 
prov^ment presented was a method of further preventing thes 
pages by placing a spring upon the head of the ram, so that 
be slightly lifted at every rise of the valve. The third impro' 
was in the method of regulating the discharge of the water fr 
head valve, through a series of orifices around the circumferen 
disc. 

ARTIFICIAL BLOCKS FOR HYDRAULIC PURPOSES. 

The material called hydraulic lime, generally used for engir 

works under water, is a siticate of lime, in a somewhat nasceni 

A discovery has been made by M. Berard, of Paris, of a sim] 

jDOst valuable process for manufacturing blocks for hydraulic pu 

.Mid particularly submarine ones. The commonest ai^ is emplo 
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the inventor, which is a silicate with a base of alumina : a block of any 

required dimensions is, therefore, constructed of unburnt bricks, taken 

from the field, and stratified in layers, with fuel on some piles of 

bricks forming a grating. An outer casing of unburnt bricks a short 

diBtaiiee all round the block is filled with powdered charcoal ; the fire 

is placed at the base of the block ; it soon rises and heats the mass to 

a temperature which will soften argil ; the contraction causes sinking 

sand vacancies, which must be filled up as they occur. When 

sufficiently burnt, the outer casing, which will then be burnt bricks, 

may be tsdsen down, and the block removed to its destination. It 

wUl be seen that blocks may be made of any shape or size, having no 

limit but the possibiHty of carriage ; and, when the operation is 

properly conducted, the soUdity of the substance is remarkable : it 

requires great force to break them ; iron instruments will not scratch 

the surface, steel scarcely mark them ; and as concentrated nitric or 

sulphuric add, or the most energetic alkaline solutions, will not have 

the least effect on them, they will be indestructible under the action 

of sea or any other water. — Mining Jov/maL. 

HYDRAULIC POWER: " STEAM SUPERSEDED." 

Mr. George Goodlet, Leith, has patented the means of working 
an engine by an effective impulse from the pressure of a column of 
water, say 33 feet in height, which, combined with the natural 
pressure of the atmosphere, will be equal to 30 lbs. on the square 
inch. The slide of the ordinary steam-engine valve is cut at both 
h ends, to admit of a more constant entrance and exit of the motive 
agents ; and with the aid of another valve for cutting off the fluid 
after the piston has received the blow, on the principle of the air- 
gun, a more powerful effect is produced on the piston than has 
hitherto been accomplished by the methods at present in use. To 
prevent a vacuum being formed on the induction-side of the piston, 
and to balance the opposing atmospheric pressure at the exit, Mr. 
Goodlet places a self-acting atmospheric vacuimi- valve at each end 
(tf the cylinder-cover. The admission of air, adds the writer, into 
the cylinder in the manner described, on the return of the piston, 
will give elasticity to the water, and llius facilitate its escape. 
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WATER-METER. 

A Wateb-measurer has been patented by Mr. Taylor, of Man- 
diest^*. The instrument is simple, presenting outwardly something 
of the appearance of a dwarf steam-engine cylinder, and inwardly 
that of a oonmion water-wheel, workmg horizontally instead of 
perpendicularly, in the cylinder, with two streams of water shooting 
fmm. two points, inlets in the circimiference of that cylinder, and 
oommunicating a rotaiy motion to the wheel by striking upon its 
bozefl ; attacheid to the pivot on which it works are a series of other 
vbeeb that work a dial, on which are registered the niunber of 
lerohitionB made accordhig to the force of the colusm oi ^n^iXfiic 
in ihrgiagb the imeis. Of course, the qoaaitity oi ^«Xer 



V^J mmnrM to mgfV9 the wheel and its machiniery, U 8k txa\^«s ^ 
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KEW MODS OF GENEBATINO 8TKAM. 

Mb. S. Cable, of St. Louis, has patented a New Mode of Greneiiting 
Steam, by which he proposes to dispense with boilers altogether. 
His plan is to employ a metallic network, similar to Ericsson's, upon 
which, when in a properly heated state, jets of water will be thrown, 
and being immediately converted into steam, will be conveyed to 
the steam-chest, where it will be employed in the usual maimer. 
The advantages claimed are economy in fiiel and safety from 
explosion. How he proposes to restore the heat we do not kiiow.— 
Mechomics* Magazine, No. 1649. 



steam indicatob. 
Mb. Hulpobd, of H.M. Dockyard, Woolwich, has invented an 
ingenious instrument for ascertaining from an Indicator Card, the 
Steam-pressure on the piston of a steam-engine. The indicator card 
being placed on the board, so that the atmospheric line coincided 
with the marks on the retaining springs, the triangular scale was 
placed at the bottom of the figure, and the side roUer made to 
revolve, until the spiral line on it intersected the edge of the soak, 
in which position the roller was fixed. The distances between the 
steam and vacuum lines were taken, by sliding the scale along the 
figxire, and ten or twenty divisions might be taken, according to 
the degree of accuracy required ; the sum of the distances, divided 
by their number, gave the mean pressure on the piston. A great 
saving of time in the measurement of all irregular figures evidently 
resulted &om the use of the instrument, and its simplicity and low 
price were also points in its favour. 

COMBINED STEAM-AND-ETHEB ENGINE. 

Mb. G. Kennie has made to the British Association a oom* 
munication " On the Combined Steam-and-Ether Engine," a French 
invention applied to propel a ship from Marseilles to Algiers, which 
he had lately examined. Mr. Kennie had been requested to in- 
vestigate the working power of this engine, and, accompanied by 
his son, he made a voyage in the vessel from Marseilles to Algiers 
and back. The engine was originally intended to be worked by 
steam, and the boiler is adapted to an engine of 30-h^r8e power. 
The principle of the construction as it it is now worked is tUs : — 
The heat given out by the steam in condensing, is applied to boil 
ether ; the vapour thus generated is admitted into a distinct 
cylinder, and the work it does is so much gained from the waste 
heat of the steam. The condenser is surrounded by tubes con- 
taining the ether, whfch thus aids in condensing the steam ; and 
as ether boils at a temperature of 100° Fahr., there is a tolerably 
efficient condensation of steam produced by the temperature i^ 
which the ether boils. The ether, after having done its work in 
its separate cylinder, is condensed in a refrigerator surrounded by 
cold water, and it is then again in a state to act as a condenser m. 
the steam. The loss of ether vapour by leakage during this repealed 
vaporization said condensation, amounta m vqSLmq \a ota frajLo per 
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hour. Special anangements are made for dissipating the yapour that 
escapes, so as to prevent ignition, and with that provision Mr. Bennie 
considers there is no danger. In the retium voyage, Mr. Rennie 
placed the coal under lock and key, and superintended the delivery 
of it, so that no deception might be practised ; and he estimates the 
saving of fuel from this combination of ether with steam at nearly 
70 per cent. It had been estimated by a French commission at 
74 per cent. The French Government have paid the inventor, 
M. Dutromblet, a large sum for the invention ; and they are about 
to put it in operation in a ship of 1500 tons burden, with engines of 
150 -horse power, which will have the advantage of the experience 
gained during the working of the present engine. 

Mr. Taylor, jun., the son of the engineer who constructed liie 
engine of the Marseilles boat, said that there were many defects in 
the present arrangement which would be remedied in the engines 
about to be made. The condensers are at present very imperfect, 
and do not expose a sufficient surface. 

Mr. Sykes Ward said, that good ether does not corrode metals ; 
wherefore there could be no objection to the employment of it on 
that account. The attempts that had previously been made to 
apply spirituous vapour as a motive power, necessarily failed ; 
because, though alcohol and ether boil at a much lower temperature 
than water, their vapours are much heavier, and carry off as much 
heat at a given pressure, when applied, as steam. 

Mr. Fairbaim stated, that in the best Lancashire steam-engines, 
when working expansively, 2 J lbs. of coal per horse-power is the 
quantity consumed, which was nearly equal to the quantity consumed 
during the voyage from Algiers to Marseilles — ^whilst some of the 
steamboats on the Humber bum 10 lbs. of coal per horse-power ; 
therefore, compared with that wasteful expenditure of fuel, the 
Bteam-and-ether engine presented great advantages. 

Other members spoke encouragingly of the combined power ; though 
the condensation of the steam, it was considered, must be imperfect, 
as the vacuum is not good at a temperature higher than 90°. 

ROTATOEY VALVE ENGINE. 

At the late Meeting of the British Association was read ''A brief 
Description of Locking & Cook's Rotatory Valve Engine, and its ad- 
vantages," by G. Locking. In this engine a metal disc, with three 
apertures, slowly rotating on a flat surface, with corresponding open- 
ings connected with the boiler and the cyUnders, suppUes the place 
of the ordinary slide valves. Rotatory motion is given to the valve by 
a vertical shan;, on which there is a pinion that is worked by a cog- 
wheel on the shaft of the engine. The two bearing surfaces are 
ground steam-tight, and an outer casing serves to coi^e the steam, 
as in the common slide valve. The advantages said to be gained by 
this arrangement are the diminution of friction and a more ready 
means of cutting off the steam and of reversing the engine. As the 
rotatory valve luus a continuous slow motion, the \xiCO'iiN^xii<eQKA «sA 
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friction occasioned by the rapid reciprocating action of the slide 
valve is avoided. Among other advantages of this contrivance, it 
was stated that it costs less, is less liable to get out of order, and 
occupies less room. Mr. Cook, the inventor,, is a working mediamc 
in Hull 

Mr. Fairbsum, Mr. Roberts, Mr. Hancock, and other gentlemen, 
expressed themselves favourably of the invention ; and at the conclu- 
sion of the business the members of the Section paid a visit toMessn. 
Locking & Cook's works, to inspect a steam-engine constructed on 

this principle in action. 

Jennings's sluice-valves. 

This improvement consists in simplifying the construction, by 
casting the "body" and the "faucet" ends in one piece, thus avoid- 
ing the use of bolts, nuts, and joints. The slide is first fitted, and 
made to work properly on the body of the valve ; it is then removed, 
and, with two gun-metal faces, is turned, ground, and accoratdy 
fitted. The slide, through which a small hole has been previous^ 
drilled, is again placed in the valve, the two faces are introduced, and 
all firmly bolted together. The joints of the faces, which are dove- 
tailed to the body, are then made with lead, or with iron conent; 
the bolt is removed, the hole plugged, and the valve is completed, at 
considerable saving of time and cost. These valves are stated to 
have been extensively used under considerable pressures. — ProeeeA' 
ings of the Institution of Civil Engineers., 



SBAWABD S PATENT MARINE BNOINB. 
The arrangement described under this patent is the invention ci 
Mr. John Seaward, of the eminent firm of Messrs. Seaward & Co., 
of the Canal Iron Works, Poplar, and is applicable chiefly to engines 
employed for driving the screw-propeller. In engines of this de- 
scription it has been heretofore the invariable practice to place the 
air-pump and condenser together in close conjunction ; but as it is 
frequency the case that these parts o f the engine are required to be 
situated at some distance from the cylinders, the consequence is, that 
the spent steam has to be conveyed to the condenser by means of a 
pipe of considerable length — a disposition of parts which is not only 
highly inconvenient, but also prejudicial to the rapid Condensation of 
the spent steam. Mr. Seawaid proposes to remedy these inconve- 
niences by disconnecting or separating the condenser entirely frx>m the 
air-pump, which latter he places in any convenient situation where a 
ready connexion with some moving part of the engine can be obtained 
to work the bucket ; while he places the former in dose contiguity to 
the cylinders, so that the spent steam may have the shortest possible 
distance to travel before being acted upon by the ii\jection-water 
within the condenser; and he employs a pipe of convenient siae to 
convey from the bottom of the condenser to the foot- valve of the 
air-pump the water arising from the condensation of the steam, toge- 
ther with the injection-water and the uncondensible air and gBaoB, 
which will be drawn up by the bucket, and discharged throu^ the 
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hot well in the usual way. For the details, with engravings, see 
Mechcmica* Magazine, No. 1566. 



COLD-WATBR STEAM-ENGINE. 

Mb. E. T. Tippett is the inventor of the new engine thus entitled. 
The steam is produced without boilers, by simply injecting cold water 
into generators. The amount of steam required to force out or re- 
turn the piston-rod is made by the introduction to the influence of 
the fire at each moment of precisely the quantity of water needed, 
thus doing away with the necessity of boUers. It is claimed that 
there is no possibility of an explosion, that greater power is obtained, 
and less room occupied for the necessary machinery. The water falls 
into the engine, being first raised by a force-pump into a reservoir 
situated above the engine, and thence inducted down as wanted. 
The engine is a singularly constructed piece of mechanism, both in 
appearance and mode of operating. — Oincirmati Gazette. 



A MONSTER STEAM HAMMER. 

In the Glasgow Herald is described a Monster Steam Hammer, 
the largest in the world, we believe, and recently erected in Condie's 
extensive machine works in that city. The frame is composed of 
two cylindrical cast-iron colums of 19 feet long, tapering from 3 
feet 5 inches in diameter at the floor-line, to 2 feet 3 at the capital, 
and weighing each 9 tons 13 cwt. These colimms stand apart 23 feet, 
measuring from centre to centre. On the tops of the columns rests 
a cast-iron beam, measuring 2 feet 6 inches at its deepest part in the 
centre, and weighing 6 tons J cwt. ; a similar beam, but weighing 7 
tons 1 cwt., runs across from column to column, at a height of 6 feet 
10 inches from the floor line. Between these two beams the guides 
in which the hanmier slides are placed, each of which weighs 2 tons 
54 cwt. The guides, and the upper and lower beams and the 
columns, are held firmly together by tie-rods that run diagonally from 
the tops of the columns to the bottom of the slides. The hammer is 
upwanis of 6 tons, exclusive of the face, which is cast separate, and 
wedged into a dove-tailed slot, left for the purpose in the bottom. 
All Sie parts of this great tool weigh in gross somewhere about 50 tons. 
The foundation-work of such an enormous hammer, with its percus- 
sive shock every three or four seconds, was a matter requiring no 
ordinary forethought. The whole space under the machine, about 
30 feet square, was first, at a great depth below the smface, closely 
filled with piles 20 feet long, and 10 inches in thickness. On the 
top of these piles there are 400 tons of stones, each 3 feet in thick- 
ness, dressed all over; and above this mass lies the anvil block, 
weighing no less than 53 tons. When this hammer was set up, it 
started with the regularity and smoothness of a piece of the finest 
watch-work. But when the huge mass of iron composing the ham- 
m^ came down with its full weight, with a fall of 6 feet, then the 
almost volcanic force of the mighty weapon was understood. The 
shock caused the earth to vibrate for a considerable d^B^asiC^. 
D 2 
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balmforth's steam-hammebb. 

Messrs. Balmfobth, of Clayton, Lancaster, ironmasters, have 
patented some improvements relating to Steam Tilt-hammers, and 
whic)) consist mainly in the employment of an oscillating steam- 
cylinder, having its piston-rod connected direct to the helve of the 
hammer-head, and beneath the helve in such a position as to allow 
clear access to the hammer from all sides. The axes on which the 
hammer tilts are furnished with screw bearings, to enable one side 
to be raised more than the-other, and thus allow of irregularly-formed 
masses being forged. A modification of the machine enables it to 
be used for rivetting. 

STEAM FIBB-BN6iyE. 

The following description of the Cincinnati Steam Fire-engine has 
been communicated by Mr. T. W. Bakewell, who obtained it from 
Mr. A. B. Latta, the builder. We believe no previous authentic 
account has been published of this machine, which has excited con- 
siderable notice, and is probably destined to play an important part 
in the protection of buildings from fire. 

This machine has been in operation since the first of Januaiy, 
1853, and has proved itself successful beyond all doubt ; although the 
project has been tried before, and set down as impracticable, because 
it requires a machine that can be brought into operation as soon u 
hand apparatus. This, with other objections, — such as running over 
rough streets, laying on uneven ground when at work, running up 
and down hill, and a host of other objections, — ^have been causes for 
abandoning tiie use of steam heretofore ; but these objections have 
been completely set aside by the operation of this machine. The 
first thing of importance in this engine is the principle of generating 
steam, which is a very old principle, but has not been properly under- 
stood heretofore. It is the same that is now being projected by a 
Frenchman, which he calls a serpentine boiler, which is a continuous 
pipe coiled spirally or otherwise, so as to let the fire have a chance to 
surround it ; the water l)eing injected, it is instantly converted into 
steam ; this accounts for the short time it requires to raise steam. 
This machine resembles a locomotive in some respects : it has cylin- 
ders on both sides, placed like those of a locomotive, the pumps being 
directly forward of the steam cylinders ; the piston-rods run directly 
out of the steam cylinders, and enter the pumps ; the engines are so 
arranged as to couple to the driver at pleasure ; this is done in order 
to drive the machine by steam when desired, and to hold back when 
going downhill, or assist in going up ; this is an important consi- 
deration. The drivers resemble those of a six-wheel locomotive, being 
aft of the fire-box. The forward end of this machine runs on one 
wheel, and revolves round like that of the velocipede, by which means 
the machine can be turned anywhere in the length of itself. Another 
reason why it should only have three wheels is, that its bearings are 
like those of a three-legged stool — it always comes to a bearing, with- 
out Btradmng or twisting the machine *, ike ^^lioct ^^^todxieM of 
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this combinatioii to suit the circumstances being the cause of its success* 
This machine is conslructed of iron and brass, except the wheels 
which are partly of wood. The worst throwing it has ever made was 
60 feet, when it was brought out to throw before the Hope House 
Company of Philadelphia ; the greatest throw it has ever made 
is stated to have been 240 feet from the end of the nozzle to where 
the solid body of water fell, through l|-inch nozzle ; and 291 feet 
to where the spray felL This machine will discharge about 2000 
barrels of water in one hour. It throws from one to six streams of 
water, and has two suctions 6^ inches in diameter, and 24 feet long ; 
each one is in one piece ; these are always attached to the engine : they 
cross each other in front, and lay back on either side ; this is a very 
important improvement, and a saving of time and labour in attaching 
the suctions. The time required to put this machine in operation is 
five minutes ; it requires four men and four horses to operate it, and 
will do as much as six of the largest class hand-apparatus. This will 
give the reader an opportunity for estimating the economy in the use 
of steam for this purpose. Any further information can be obtained 
concerning it, by addressing A. B. Latta, who is the jmyector and 
builder of this machine, at Cincinnati. 

Now, by way of illustration, we may notice its performance at one 
fire, to show the effect produced by this machine, compared with that 
by the hand-apparatus. A fire occurred on the 20th May, 1853, in 
Twelfth and Main streets, at three o'clock p.m. ; the alarm was given, 
the steam-engine ran eight squares, laid her hose, which was one 
square frx)m tibe fire, and put the first water on the fire, which was all 
done in about five minutes ; the hand-apparatus, notwithstanding 
there were some of them stationed only two squares from the fire, 
were not at work until the steam-engine waa under way. In eight 
and a half hours' work (making due allowance for waste of water) she 
poured into the fire about 16,000 barrels of water ; it was a large 
brewery with sale-cellar ; the wind was high, and nothing but a 
cataract of water could have saved the entire square from destruction. 
This will show what can be done with steam in putting out fires. 
Arrangements are now making for four more of these machines by 
the chief engineer of the fire department. This will give the fire de- 
partment of Cincinnati the greatest strength of any in the Union. — 
From the Journal of tke Franklin Institute. 

NEW HARBOUR AT HOLYHEAD. 

The extensive works in progress at Holyhead were visited, in 
September last, by Her Majesty. The Harbour was commenced in 
1849, and is intended to secure a total area of 300 acres for the pur- 
pose of a harbour, two-thirds of that space having a minimum depth 
of seven fathoms at low wat^. . Accommodation will thus be pro- 
vided for about 400 vessels of all classes, including seventy men-of- 
war as large as the Duke of Wellington. The north or great break- 
water will be 6000 feet long, and 170 feet wide, and of this work 
4000 feet have already been completed to low- water maxk — %5Q<^^«fc^^ 
it bein^ from fourteen to jfifteen feet above bigb^tttor. TVi«& ^fi^^^X^'^ 
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water thus filled up is from forty-fire to forty-eight feet ; the stone- 
work which surmounts it is about eighty feet above the foundation. 
The smaller, or eastern breakwater, which protects the harbour on the 
landward side, will be 2100 feet long, and 1000 feet of it haveabeadT 
been formed, in a depth of thirty feet at low water, and to a widm 
of 100 feet. Smce 1849, when the works were begun, 2,400,000 
tons of stone, in blocks varying from ten tons downward, have been 
deposited in the sea, at the rate of from 22,000 to 27,000 tons per 
week, or from 4000 to 5000 tons per day. The quarries realize the 
idea of mountains removed and cast into the sea. As much as four 
tons of powder is frequently exploded in one mining operalaon, and 
thus 20,000 to 30,000 tons of stone are often at once set free. The plan 
adopted is to blow away a huge section of the base of the mountain, 
when the superincumbent mass of rock, 150 feet high, being unsup- 
ported, tumbles down after it. The rate of progress is 250 times 
greater than it was in the Plymouth breakwater. This economy of 
time has been effected by the use of piled stages carrying raOways, 
which project boldly into the sea. The contract contemplates an ex- 
penditiu-e of about i^800,000, and the outlay so far is under £400,000. 
This sum, however, includes the purchase of the surrounding land. 



NEW PRINCIPLB IN NAVAL ABCHITECTUBB. 

Mr. Bourne, the author of an excellent Treatise on the Screw Pro- 
peller* suggests the combination of the Stem-screw with some form of 
the Side-paddle (in fine analogy to the fish-form and power), as an im- 
provement that would enable ships to head the wind more powerfully 
than they yet do ; and he points out what seems to us a most important 
principle of strength in shipbuilding — namely, that a ship ought to be 
regarded as a hollow beam, of which the deck is the upper side and 
the bottom the lower; so that it is the deck and bottom, and not 
the sides, which have to endure the strain ; and, indeed, might we 
not venture to suggest that the strongest of all ships would be those 
built on the principle of a T girder, with a division for strength along 
the length of the hold at midships ? In Mr. Bourne's view, the func- 
tion of the sides is merely to keep the top and bottom in their right posi- 
tions : it is, therefore, in the top and bottom that the strength should 
be collected — thus giving more strength with less weight. From a 
review of the progress of mechanical science, by Mr. Fairbaim, read 
at the last meeting of the British Association, it appears that " the 
construction of an immense steam- vessel has been undertaken by Mr. 
Brunei and Mr. Scott Bussell, of such vast dimensions that , it will 
stretch over two of the largest waves of the Atlantic, and will thus 
obtain a steadiness of motion which will be a preventive against sea- 
sickness. This mammoth steamer is to be 680 feet long, with a 
breadth of beam of 83 feet, and a depth of 58 feet. The combined 
power of the engines will be that of 2600 horses. The ship is to be 
built of iron, with a double bottom of cellular construction reaching 
six feet above the water line, and with a double deck, the upper and 

* Jn» quaiio rolnme, published by Longm&u and Co. \%o^. 
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the lower parts being connected together on the principle of the 
Britannia l*ubiilar Bridge, so that the ship will be a complete beam. 
It will thus possess the strength of that form of construction, and 
not be liable to ** hogg/' or break its back, as has been the case with 
other ships of great length. The double bottom will be a means of 
increased safety in other ways, for if by any accident the outer shell 
were broken, the inner one would prove effectual to keep out the 
water. As an additioDal security, however, it is to be divided into 
ten water-tight compartments. The ship will be propelled by paddles 
and by a screw, which will be worked by separate sets of engines. 
This ship will form, when completed, the most extensive work of 
naval architecture ever constructed. " We are not aware that Mr. 
Bourne's name was mentioned in connexion with the project by Mr. 
Fairbaim, but we think it ought to have been. — Builder, No. 568. 

STEAM NAVIGATION. 

At the late meeting of the British Association at HuU, there was 
read a paper on the *' Kise, Progress, and Present Position of Steam 
Navigation in that Port," by J. Oldham, who took a retrospective sur- 
vey of the application of steam power to the propulsion of ships, with 
a view to prove that Hull has taken a prominent part in the intro- 
duction and improvement of the invention. In 1787, experiments 
were made in Hull, by Messrs. Furnace & Ashton, which resulted in 
the construction of a steamboat worked with paddQes, that attracted 
the attention of the Prince Regent, by whom the boat was purchased 
— ^but it was soon afterwards maliciously burnt. In 1814, the first 
steamboat on the Humberwas established, to run from Hull to Gains- 
borough : it was called the CaUdonia, and it accomplished, imder 
favourable circumstances of the tide, fourteen miles an hour. The 
first sea-going steamboat sent from Hull was in 1821 ; and it was 
supposed to be the first steamboat that plied on the east coast of 
England. The sea-going steamers that are now connected with the 
port of Hull have an aggregate tonnage of 9139, and 2749-horse 
power. The tonnage of the river-boats is 2218, vsdth 1135-horse 
power. The other steamboats coming to Hull have a burden of 
5909 tons, and 223C-horse power. There are altogether eighty steam- 
boats trading with Hull, of which number fifteen are propelled by the 
screw. 

A discussion arose on the respective merits of the inventors of 
steam navigation, and the priority of their inventions ; in which dis- 
cussion Mr. Fairbaim, Mr. Bayley, and Mr. Thompson took part. 
Mr. Fairbaim said, he saw the Caledonia enter South Shields, and 
that it was the first steamboat in the north after Henry Bell's on the 
Clyde. Bell, it was stated, got the idea of his engine from Syming- 
ton, and he made propositions to our Government, and to Napoleon 
during the temporary peace, for applying the principle to war-ships ; 
but the plan was rejected, as such a means of propelling ships was 
considered to be impracticable. In reference to Fulton's claim to be 
the original inventor of steam propulsion, Mr. Faicb«J3na. ^aasi,^^ 
Fulton bad moat probaMj seen an account of ^ycDmgy>TL% ^-s::^!^- 
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ments ; but there could be no doubt that he had the preoedenoe in 
bringing out steamboats in 1807, and afterwards more successfiilly in 
1810, w^ien his steamboat was at work on the Hudson. 



SCEEW STEAMING. 

A LETTEB from Southampton, dated June 16^ describes the recent 
Improvements in Screw Steaming : — 

The system of screw compulsion has latterly made rapid progress. 
The most sceptical among professional men are now becoming convinced 
of the great merits of the screw for ocean steaming, in preference to tiie 
paddle-wheel. Formerly, the whole of the extensive steam operations of 
the Peninsular and Oriental Company were conducted exclusively by 
vessels on the paddle-wheel principle. Subsequently, the Directon 
were induced to apply the screw as a motive power in ships of mode- 
rate tonnage ; the results being satisfactory, as instanced by the per- 
formances of the Mad/raa, Bombay, Formosa, Chvsan, and some other 
vessels, an inducement to a further extension of the principle was 
afforded, and the Bengal was built, a ship of 2250 tons, with machinery 
of 470-horse power. The success of this vessel has been so extraordi* 
nary that the company has now announced its determination graduaDy 
to discard the paddle-wheel in the whole of its extensive service. The 
existing vessels on the old-fashioned principle are to be allowed to 
wear out, while all the new fleet now building for this company, in- 
cluding the gigantic steamer Himalaya, of 3500 tons ; the SinUa, d 
2600 tons ; the Candia, 2200 tons ; the Colmtibo, 1900 tons ; the 
Para, 2200 tons ; the Nubia, 2200 tons, and others, are to be fitted 
with the screw. It is even in contemplation to convert some of the 
existing paddle-steamers into screws, and the Haddington, a ship of 
1600 tons, requiring immediate repairs, is, we are informed, to be 
operated upon in this way. This determination having been arrived 
at, it is now the object of this company to discover the most econo- 
mical method of appl3dng the system, and to ascertain the precise 
merits of the diversified varieties of screws now pressed forwanlupon 
their attention by inventors and scientific men. An experiment of an 
important character has been made. The Cadiz, a new iron steamer, 
of beautiful model, built by Messrs. Todd and MacGregor, of 
Greenock, of 950 tons and 220 nominal horse power, has been taken 
out on an experimental trip to test the results to be obtained from 
Griffith's patent screw propeller, now fitted for the first time to one 
of the company's ships. A few days since the Cadiz was tried with fdz 
runs, propelled by the ordinary screw, the result of which was an 
average speed ot 10*20 knots. The mean speed of the two last trials 
being, with pitch of the screw at 1 1 feet, 1 1 * 5 4, an improvement of about 
a quarter of a knot per hour in favour of Griffith's patent had been 
effected. The superiority of this screw consists in the lessened vibra- 
tion of the ship when under steam, and the facility with which it can 
be feathered and the pitch altered to accommodatie the vessel when 
imder canvas. — Times. 
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NEW PB0PELLEB8. * 

It is averred that the Screw Propeller is still in its infancy, and that 
its advantages over the old paddle-wheel are, as yet, only partially 
developed. That such is the case seems to be evidenced by the 
numb^ of new Screws that are continually being brought before the 
notice of the public, each involving some separate scientific principle 
as a claim for improvement. Griffith's Propellers, originally, were 
three-bladed screws ; but as the rule of the service is to have all screws 
so constructed or fitted, that they can be raised to the deck through a 
wen, or shaft, cut expressly for that purpose, and through which only 
a two-bladed screw, with the blades in a vertical position, can pass, a 
doubt existed as to whether the same results could be achieved with a 
propellei of two blades as were realized with that of three. The re- 
sults of trials are reported as follow : — ^with the pitch of the screw at 
8 feet 6 inches, 12*242 knots per hour ; 10 feet pitch, 11*742 knots ; 
and with 12 feet pitch, 11*092 knots. 

The Spiral Propeller, invented by Mr. Maxwell Scott, of Tranmere 
Foundry, is said to have effected a saving of fuel to the amount of 16 
per cent. This propeller is formed on the principle of obtaining as 
much propelling surface on the outer edge of the blade as possible ; at 
the same time allowing the greatest liberty near the centre, so as to 
offer the least resistance in the passage of the screw through the 
water. The propeller has two blades, something resembling the 
blades of the old-fashioned screw, with a piece cut out of each ; thus 
giving them the shape of an elbow, being diametrically opposed to 
Griffith's, where the outer edge has the least surface. 

Several trials have been made with Sir Thomas Mitchell's BoonflB- 
rang Propeller, which has been described in the Year Book of Facta, 
1853. The general result of these trials, according to the report in the 
Mechanics* Magazine^ No. 1561, seems to estabUsh the claims of this 
propeller to public favour. " In point of celerity, Sir Thomas Mitchell 
has proved the efficiency of his boomerang in a very heavy vessel 
In other points, not so striking to superficial observers, perhaps, as 
celerity, but not less intrinsicidly important, namely, the diminished 
wear and tear of ships and the economy of fuel, the superiority of the 
boomerang is decided. '* In a trial in the Conflict, in the midships of 
the vessel and below, while the Conflict was making nearly 10 knots, 
no vibration could be perceived. The enterprising merchants of Liver- 
pool have shown themselves sensible of the economical advantages of 
the boomerang, and have already fitted it to several of their ships, 
which have accomplished quick voyages with a much diminished ex- 
penditure, as already noticed. The propeller used on board the 
ChnfAtA was manufactured by Taylor and Co., of Birkenhead ; and 
Sir Thomas Mitchell pronounced an emphatic eulogium on the skill 
of th^ workmen, and their early appreciation of the principle of his 
invention, or rather his ingenious application of the principle of the 
rude Australian weapon to the purposes of propulsion. The leading 
and the following blades of the boomerang propeller may be likened 
to the dorsal and caudal fins of fishes when swimming, ^s^ q>t^ ^^^fist 
at tanSiMr angieB, and are rooted on the shaft on t2ii<& oasiyb "^ffmssc^^ 
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of strength as those fins are attached to the fish's body, imp«rtiiig 
the power which is to give it motion. To give the boomerang propeller 
full space to develop its powers, larger apertures are requisite tlum 
are now generally found in either sWps of the royal navy or in mer- 
chant vessels. The full boomerang propeller requires, we are in- 
formed, a space in length equal to one-&ird of the height. Ttis 
alteration can, however, be easily effected. 

The average result of this trial was, in six runs, 9 '378 knots — an 
improvement of about two-thirds of a knot on the speed attainable with 
the Confiict's own propeller. The average revolutions were 65^. Ttia 
trial with the boomerang was made in order to test the action of the 
blades, after the two small continuations which Sir Thomas MitcheB 
had been induced to make had been taken off, and the propeller re- 
duced to its original shape and proportions. The result has been a 
gain of two-thirds of a knot, which nautical men consider a great deal 
with so heavy a ship as the Conflict. 

OCEAN STEAMERS. 

Mb. a. Hbndebson has communicated to the Institution of €^ 
Engineers a paper on *' Ocean Steamers,'* wherein he made sosne 
calculations respecting the comparative bulk of the most fionoas 
vessels of antiquity and of our own times. Thus, a ship oonstnietod 
by Ptolemus Philopater was 420 feet long, 56 broad, and 72 high 
£rom the keel to the prow, and it was manned by 4000 rowers, 400 
servants, and 2820 marines. It was estimated, therefore, that thh 
vessel had a tonnage of 6445 tons, builder's measurement, and an 
e:ftemal bulk of 830,700 cubic feet. Noah's ark would have a ton- 
nage of 11,906, and a bulk of 1,580,000 cubic feet. With these were 
contrasted the Gi'cat Western, 1242 tons, 161,100 cubic feet; Qrtat 
Britain, 3445 tons, 416,570 cubic feet; Arctic (American packel^, 
2746 tons, 356,333 cubic feet; Himalaya, 3628 tons, 467,382 oubio 
feet ; and calciilating by the same rules, taking the cQmensions given 
in the prospectus of the Eastern Steam Navigation Company, th«r 
proposed iron ship, 22,942 tons, 2,973,693 cubic feet; or, justdonUe 
the size of Noah's ark. It was, however, stated that this vessel was 
intended to be 10,000 tons register, which might be correct if it was 
built on the cellular system, and was measured internally by the pie- 
sent law. In the course of the discussion the effect of heavy seas 
upon vessels of 400 to 600 feet long was considered. The waves of 
the Atlantic were stated by some captains of American " liners" to 
attain an elevation of about 20 feet, with a length of 160 feet, and a 
velocity of 25 to 30 miles per hour. Dr. Scoresby, in his paper an 
** Atlaiitic Waves," gave about the same mean elevation for tiie waves 
in rather a hard gale a-head. On one occasion, with a hard gale and 
heavy squalls, some few waves attained a height of 43 feet, with a 
lengtii of nearly 600 feet, and a velocity exceeding 30 miles an hour. 
Other authorities assumed even more than those heights and dis- 
tances. The amount of strength to resist the impact of such waves 
must vary with the length and size of a ship, and the materials of 
whj'ch it waa constructed. ; and as the ex^iience oi ^<& Bcvtannia 
Bridge showed that a weight of 460 tona, «A, «* ^e\wsLVj ^^^XG^sa 
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per hour, oould be borne by a cellular tube of 460 feet span, it was 
demonstrated, that by the use of iron any amount of strength could 
be given to a vessel ; and as stability could be imparted by proper 
proportions, efficient vessels could be built of any dimensions, as had 
been exemplified by the Great Britain, which, after remaining ashore 
an rocks for several months, had been got oif without serious injury. 
There were, however, objections to the use of iron alone for vessels ; 
theref<n« many other systems had been essayed, such as all English 
oak, pine of large scantling, three thicknesses of diagonal planking, 
and iron framing with stout planking; this last combination, wi^ 
the addition of fore and aft ties and watertight bulkheads, was advo- 
cated for efficiency and economy. The proportions of about six breadths 
for the length were insisted upon, and it wfts noticed that these were 
given as the dimensions of Noah's ark, as recorded in Holy Writ. 
The proper proportion of length to breadth for an efficient ocean 
steamer was, however, an intricate question. Taking the Wave 
Qtttai as an example, the length of that vessel had been stated to be 
thirteen times her beam. Now, such proportions might answer well 
for the River Thames, and a great speed might be attained ; but such 
a vessel would, under certain circumstances, be unfit to navigate the 
British Channel. The same might be said of the American river- 
Bieuners, which were reported to have attained ahnost fabulous rates 
of velocity; but such proportions as theirs, if attempted in ocean 
8teamfflt^ would only induce failure and loss of the vessels in heavy 
gales in the open ocean. , 

In the discussion upon this paper, it was stated that the advan- 
tages of employing a smaller number of large ships, rather than a 
greater number of small ships, for a given trade, especially for long 
voyages, was b^inning to be generally admitted by shipowners. A 
return was published in the Liverpool Albion of November 21st, 
which presented the results of that experience in a remarkable form. 
" The following table shows the average number of days occupied 
on the passage by the vessels of different tonnage, ranging from 200 
tons upwards, despatched from Liverpool to Australia, in the years 
1852 and 1853: 



Under 200 tons 

Fiom aOO to 300 tons, 
„ 300 to 400 „ 
,. 400 to 500 „ 
„ 600 to 600 „ 

„ 000 to 700 „ 

„ 700 to 800 „ 
„ 800 to 900 „ 

„ 900 to 1000 „ 

„ 1000 to 1200 „ 

„ laOO mnd upwards 



1852. 



Average number^ 
of days. 

137 
122 
123 
118 
113 
107 
108 
103 
102 

96 

91 



Average number 
of days. 

133 
122 
113 
112 
112 
K33 
101 
100 

«5 

91 

00 
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From the above table it will be seen, that in ahnost every instance 
the average is in favour of the largest ships, the 6()0-ton ships having 
an advantage of 24 days, on the average in 1852, over the 200-ton 
ships, and ^e 1200-ton ships having an advantage of 22 days over 
the 600-ton ships. In 1853, also, it will be seen that the results are 
much the same." But even with this evidence, it would not be wise 
to rush to the conclusion that vessels of enormous size would be ap- 
plicable in all circumstances; in fact, that which determined the 
expediency of using a large ship was the coincidence of a great 
amount of traffic and great length of voyage. For example, it might 
be questioned, except for some special branches of commerce, wMch 
appeared now about to be greatly developed, whether a very large 
ship would be likely to l^ commercially beneficial between any two 
ports of Great Britain. As to the mechanical strength of such ves- 
sels, there was no difference of opinion on that point among engineers, 
provided the structure was of iron. Ships of wood, on the contrary, 
were limited in size by the nature of the material, which was grown, 
and not manufactured, and therefore the produce was of limited size ; 
whereas plates of iron could, on the other hand, be rolled of any re- 
quired dimensions. Further, as to the resistance of large vessels to 
waves, it was evident that the waves of the Atlantic being of the 
same size whether the vessel was small or large, their proportional 
magnitude would be decreased as the size of the vessel was increased, 
so that the large ship, in a gale, would merely encoimter waves of 
the same proportional siz^ as a ship of half the dimensions in half a 
gale ; and it should be remarked, that the largest ships which had 
been proposed were only double the lineal dimensions of existing 
vessels. As to the impact of waves upon ships, it should be remem- 
bered that a vessel riding on a wave became, virtually, a part of that 
wave, and moved along with it, as the mass of water displaced by its 
bulk had previously moved. The large Atlantic waves observed by 
Dr. Sooresby did not strike the ship, but made her rise and fall in a 
gentle oscillation, each of which lasted sixteen seconds, a period of 
too long duration to admit of any approximation to violent collision 
between bodies. It was only the small wind waves or crests whidi 
moved at a different velocity from that of the ship ; and the proposed 
vessels were so much higher out of the water than the observed alti- 
tude of these waves, that the decks would probably never be more 
than wetted by the spray. — Proceedings of tJu InatittUion of CivU 
Engiiieera. 

SPEED OF OCEAN STEAMERS. — MEASUREMENT OF SHIPS. 

Mr. a. Henderson has communicated to the Institution of Civil 
Engineers a paper on the " Speed and other Properties of Ocean 
Steamers, and on the Measurement of Ships for Tonnage," by Mr. 
A. Henderson. After alluding to a paper brought before the Insti- 
tution in 1847, by the sMue author, in which the fallacy of using 
re^'stered tonnage and nominal horse-power as the index of the 
capBbilities or speed of steamers waA sYiown, Vj «b comparison of 
^eir re/afaVe proportions and elements o£ T«a\B\aaica^^>i5afe%\«Ma.- 
power employed, the present paper xeEerred \o «b \a^\sJuM i«ns^ «ai- 
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tuning oopiouB details of dimensions and of general information as 
to the form^ propoiiions, and speed realized by ocean steamers, 
ccNnpiled from documents emanating from the department of the 
Surveyor of the Navy, and from returns made to ParUament by the 
Post Office and Admiralty; showing that, between the years 1845 
and 1851, on an aggregate mail service of 1,271,000 miles, the speed 
realized only averaged 7*945 knots per hour, which was far short of 
the speed generally supposed to be maintained by mail steamers ; the 
highest speed being 84 knots perhour, between Marseilles and Alexan- 
dria, by H. M. maU packets, and the lowest 7^ Imots per hour, between 
Ceylon and China, by contract steamers. Reference was then made 
to a tabular statement, published by the Committee on Steam Com- 
munication with India, showing the station of each steamer, including 
six packets of the Indian navy, running upwards of 325,000 miles, at 
a speed of 8*082 knots per hour, and eleven contract steamers of the 
Peninsular and Oriental Company, running above 533,720 miles, and 
averaging 7*972 knots per hour. By the same table, the speed of 
the iron steamer Pekin was shown to be 7 '733 knots per hour ; the 
dider timber steamers, Lady Mary Wood and Bra^anza, realizing 
only 7 *378 knots and 7 '249 knots per hour respectively. Some ob- 
servations were offered on the various proportions, forms, and resist- 
ance of ocean steamers, and the difficulty of obtaining a fair criterion 
of relative efficiency ; with suggestions, that the information might 
be obtained by recording the particulars required in the columns of 
a table, similar to one which was exhibited, from which it appeared 
that the proportions of vessels varied from five and a quarter to eight 
times their breadth to their length. That the length of the five 
steamers realizing 84 knots per hour, averaged less than six times 
their breadth, wMe that of those which reahzed less than 74 knots 
averaged upwards of seven and a half limes their breadth. 

The second part of the paper was on the " Measurement of Ships." 
It was contended, that the present register of particulars, by omitting 
the depth, gave less information than the old register ; that calcula- 
tions of tonnage deduced from internal measurement must show 
discrepancies of 10 or even 15 per cent, between the computed ton- 
nage of timber and of iron ships, of the same size or external bulk ; 
therefore it had become necessary to introduce a method of compu- 
tation, deduced from both internal and external measurement, so as 
to combine the capacity for stowage, and the weight or the load, 
and the displacement. — Proceedings of the Institutian of Civil 
Engineers. 

NEW DESCRIPTION OF STEAMER. 

A NEW description of steamer, called "The Rotatory," now plies 
on the Clyde, between Glasgow and Dumbarton. The peculiarity of 
her construction lies in her compactness, her paddles being much 
lower than the bulwarks ; and as her engine is on the rotatory prin- 
ciple, it likewise occupies very little space. The inventor, Mr. David 
Napier, thus describes her: "The advantages tkeae eii^Tkfi» \i36i^^ 
over oibensr at^ that they are more compact, conBviECi<& «>[>o\i\> cn^^-^ 
£amrtb Jeag fuel, and require no engineer the aleersmaxi, Vj ^.^^e^^^^^ax 
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valve, moves the vessel ahead or astern, without oomTnumcating with 
any one. The furnace-bars contain water, consequently the hot 
ashes, which are destructive to the common furnace-bar, in this case 
tend to the production of steam. There is also a simple appticataoa 
of the fan to assist combustion. Such steamers would be invaluable 
on crowded rivers like the Thames or CSlyde, as running down ooold 
scarcely ever happen ; the steersman standing before the fiumel, and 
there being no padcUe-boxes to interrupt Ms view, he sees every 
object ahea^, and can stop or reverse the engines in an instant, with- 
out leaving the wheel, or applying to any second party. **—Qla»gim 
Courier. 

FLATS AND 8TEAMEBS ON THE GANGES. 

The* shells of these vessels are of iron plate ; in length they an 
about 120 feet, with 15 feet beam, and depth of hold about 6 feet 
They are sharp at both ends, with a good run abaft> and steer witii 
a very broad rudder, like the rudders of oiur barges on the Thames. 
They are flat-bottomed. Beams are placed over the shell for tin 
lower deck, and stout wooden stanchions are fixed upright all rocmd 
the vessel. Over these, beams are placed for the upper deck. He 
sides, instead of being planked, are formed of Venetian windows, one 
in each cabin, and two in the dining-cabin, which is in the centre of 
the vessel, and extends from side to side. There are glass windowB^ 
which can be put in when required. They are always in use during 
the wet and cold seasons, so that the cabins are then made as wanB 
as if the sides were planked. The Flats are steered forward by a 
wheel, the tiller ropes being led along the sides on the upper deck. 
On the same deck are placed cow-house, hen-coops, cook-house, fto. 
Finally, each flat has three slight masts fixed in a trunk, to lower 
down when required, and carries lug-sails. The Steamers are con- 
structed on nearly the same plan ; and these flats and steamers are, 
in my opinion, very comfortable vessels, well adapted to the purpose 
for which they are biult. — Globe. 

A MmiATUBE OCEAN STEAMER. 

A SMALL Screw Steamer has been built of iron by Mr. Laird, of 
Birkenhead, for the Maule River, South America. The vess^ k 
named the Fo»f(yro; her register is 43 tons, and 40-hor8e power 
(engine by Mr. E. Humphries) ; depth of hold 6 feet, length over 
all 105 feet. She left Liverpool on July the 17th, when she was 
loaded to a foot and a half of the water's edge. She was rigged as a 
three-masted schooner, and had no keeL The ship's company oon* 
sisted of commander, two mates, two engineers, two firemen, and six 
men. The Fosforo arrived at Valparaiso on the 15th of November, 
having touched at Madeira, Bio tfaneiro, and Montevideo, for the 
purpose of watering. The total consumption of coals, of various 
kinds, was 160 tons, equal to 138 tons of Welsh coaL The passage 
occupied 121 days, 46 of which were under steam and sail, and 28 
days under sail alone; having averaged 6 knots an hour all the way 
out. The remainder of the time was consumed at the v«»«j[ou8 n^3 
touched A^ in coaling, and repairing some trifixn% aocoi a the steam- 
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machinery^ and at anchor through stress of weather m the Straits of 
Magellan. The Foaforo is the smallest steamer that ever performed 
80 long a voyage. — Liverpool Chronicle. 

THE OOODWIN SANDS REFUGE. 

A SCHEME for getting rid of the perils of the Goodwin Sands 
has been proposed by Mr. Smith, an engineer, and has attracted 
notice. First, it is intended to form a framed breakwater which 
Bhall protect vessels in the Downs, when the wind is in such a direc- 
tion that they cannot be protected by the mainland or by the sands. 
This structure is of a peculiar character, adapted to the requirements 
1 of the situation. Anything in the nature of a fixed edifice cannot be 
I attempted. The cluJk formation crops out in the middle of the 
I, straits, and a depth of about 100 feet of sand, constantly shifting its 
position with wind and tide, rests upon it. That the i>reakwater 
! mi^t be permanent and effective, it must be independent of the 
sand as a foundation, and be capable of breaking the force of the 
tremendous seas which set in here when the wind is in certain 
quarters. It is intended, therefore, to erect the breakwater in deep 
j water in front of the sands, beginning the work near the South Sand 
i Head, so that vessels may reach it with an ample depth of water 
! around, in which case it would become a safe and sheltered anchorage 
' to the Channel and the Gull Stream for vessels navigating the Downs. 
The breakwater will consist of a number of independent frames or 
gratings, each about 50 feet long, and rising from the bed of the sea 
about 15 feet above high-water mark. Each frame will be secured 
at the base by a suitable shackle to pile-heads, for which Mitchell's 
I Bcrew-pile is peculiarly adapted. This eminently simple and inge- 
I luous instrument can easily be bored into sand or chalk, and having 
an expanded plate with a cutting edge upon it, forms with ease and 
certainty a fixed point of attachment under water. The frame being 
upright in the water in its normal position, is restrained in its revo- 

Ilution about its base by jointed stays and holdfasts fastened under 
ivster in a similar manner, but kept out of the straight line by heavy 
iveights suspended at the joints. Thus, upon a heavy sea striking 
a frame, the firame yields to the impact, and the concussion expencU 
itself in straightening the holdfasts. Immediately afterwards the 
frame returns to its original position by the action of two concurrent 
fionses — the pressure of the water and the weights upon the stays. 
0?er the line of frames, which is to be 2000 feet in length, will be a 
nidway supported on independent piling; and a tower, with a 
fightliouse and asylum for mariners, also constructed on the above 
iwoil jMrinciple, are embraced in the plan. — Britannia, 

ZINC SHIP. 

A SDTO sloop, the first vessel of that metal in Europe, has been built 
at Nantes ; she draws but little water, and is called the Compt Lehon^ 
after one <^ the directors of the Yieille Montague Compasi^. \TOTk. 
ii-r*^ to .^^ertun extent in the oonstruction of ibis -veaai&Y, sxA Vhi<& 
r other: &r woika are of wood. 
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NEW AUSTBALIAN STEAK-SHIP. 

The Crcesus, the first of a new line of steamers to go direct from 
Southampton to Port Phillip, without touching at any intermediate 
port, has been built for the General Screw Steam Company. TTua 
noble ship, the largest merchant steam-ship which ever left the 
Thames, is of 2500 tons burden, and was built by Mare & Co., of 
Blackwall. She is of iron, in water-tight compartments, the dinttn* 
sions being as follow: — Length between perpendiculars 280 feei^ 
length over all 300 feet, breadth 43 feet, depth 314 ^ee^* She is fall 
bark-rigged, with an immense spread of canvas, sufficient to ibroe 
the ship through the water (irrespective of steam-power), with a strmg 
breeze, at the rate of 13 or 14 knots. The Crcpmu is propdled by 
the auxiliary screw, and her engines, by Messrs. Rennie, are of 400- 
horse power, on the direct-acting horizontal principle, having an 
immediate connexion with the shaft of the screw. The screw itself 
is a two-bladed one of 164 ^^^ diameter, with a 234-feet pitch, and 
weighs 5 tons. By an ingeniously-contrived hoisting apparatus it 
can be disconnected and lifted bodily out of the water, so that when 
the vessel is under canvas alone (which will frequently be the case) 
no obstruction will be offered to the speed which may be obtained 
from the force of the wind acting upon the sails. The cylindfln d 
the engines have a diameter of 63^ inches, and the steam is gm* 
rated in four tubular boilers, which are so arranged that tibej mqr 
be used singly or collectively, according as it may be neoessaiy and 
prudent to expend or economize fuel. The engines perfonn about 
52 revolutions per minute, ^ith 16 lbs. pressure of steam, and a 
vacuum of 27 in the condenser. Besides the great space allotted to 
passengers, the Crcssus has a capacity for 1300 or 1400 tons of measure- 
ment freight, will carry 1000 tons of coals, possesses stowage room 
for 300 tons of baggage and stores, with 103 tons of water in tanki, 
in addition to an apparatus for condensing 700 gallons of water jpcr 
diem. 

The great stowage and carrying capacity of the Crcesus will enabk 
her to carry sufficient fuel for the whole voyage out, while, in addi- 
tion to this, 600 tons of coals are to be stowed in the hold to benaed 
for consumption on the homeward voyage. It is likely, therafore^ 
that the Croesus will start from Southampton with sufficient coals <n 
board (supposing she is favoured with moderate weather) to pevfim 
a voyage to Australia and back, either way, in 60 days, or under. 
In three days' and nights' trial at sea, the speed of the Cfraaius \m 
been tried imder every variety of weather. The mcixm/wm qpead 
\mder canvas, with a strong breeze, and the screw disconnected, waa 
13 to 14 knots. Close hauled, with double-reefed topsails, tuuiioi, 
trysail, and jib (canvas alone — no steam-power applied), lOJ knota. 
In smooth water, with no sails, the ship steamed lOJ to 11 knota; 
and in coming up Channel against a heavy north-east gale, with a 
rough sea, all yards across, the engines forced the ship through the 
water at the rate of 44 to 54 knots. These trials of speed, under 
eveijr circumatsmce, were therefore deemed most satis&ctoiy; tbe 
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engines worked admirably, with no symptoms of hot bearings, the 
boilers giving a full supply of steam at all times. 

A BTEAMBB WITHOUT SOBEW OB PADDLE. 

A STBAM-YSSSBL has been launched from Granton, Edinburgh, 
demonstrating the practicability of a New Principle of Steam Propul- 
sion, supersemng both the screw and the paddle. The vessel is 100 
feet long, with engines of 30-horse power. Externally there is no- 
thing to distinguish it firom a sailing-vessel, except the presence on 
each side of the hull of a curved pipe 10 inches in diameter, termed 
"a nozzle," commimicating with a water-tight iron case inside. In 
the bottom of ihe vessd are apertures admitting the water into a 
water-tight case with a horizontal wheel fixed on a crank-shaft at- 
tached by piston-rods to the engine ; and, on the steam being applied, 
the water-wheel revolves with velocity, and the water is cUischarged 
by the nozzles on each side of the vessel. These form the only pro- 
pelling power, and the invention is remarkable for its simplicity and 
effect. These nozzles also are of service in navigating the vessel, 
vHiich, according to the angle of depression or elevation, turns in any 
direction, or stops altogether, even with the engines woiking at fiill 
power. AlUiough capacity rather than speed has been studied in the 
construction of the vessel, it easily attains 11 knots an hour. Eco- 
nomy of fiiel, freedom from vibration, light draught, and a high rate 
of G^sed are among ihe advantages of tiie invention. Messrs. Buthven, 
of Edinbur^, are the inventors ; and the vessel is the first of the 
fleet of the Deep Sea Fishing Association of Scotland. 

LOWEBINO ships' BOATS AT SKA. 

Mb. Lacon, in a paper read to the Society of Arts, proposes to Lower 
a Ship's Boat by means of a long bar or rod of iron, with a barrel at 
either end, of a sufficient size to carry the requisite length of rope or 
chain, with a friction pulley and break in the centre. The ropes or 
dbains are connected to the barrels in such a manner that they will sup- 
port any amount of weight till such time as the boat has reached the 
water, when they will unship and disconnect by their own weight ; 
by whidi means he prevents the possibility of the boat being dragged 
forward or capsized or swamped by the action of the ship. By 
means of the friction break, he enables one man to regulate the 
descent of the boat, and by means of the parallel action of the two 
burels he insures the boat descending evenly upon the water. To 
show that the plan thus proposed was not mere theory, diagrams 
wore exhibited of the fittings (drawn to scale) on board two of the 
South-Eastem and Continental Company's ships, with a certificate of 
experiments conducted at Folkestone, on the 5th of August, 1858, 
M^en a boat was lowered several times during the day, while steam- 
ing at ihe rate of twelve and a half knots, with Mr. liacon and four 
sen in her. 

Captain Henderson fiilly concurred with Mr. Lacon as to the 
great advantages which would accrue from the use of ib& '^tq>V^^'^ 
I^an of loweno^ boats, A great objection waA^lio^Q^cSt^Si^ ^el<^ 
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pense it involvedy the cost of the apparatus for lowering beii^ con- 
siderably more than that of the boats themselves. This would be a 
fatal objection to its general use amongst our ships, estimated at 
about 23,000 in number. After twenty-five years' experience, during 
which he had lost several boats, he had adopted the plan used in the 
Pacific by American whalers, where the six men who belong to 
each boat had to manage the entire work of lowering themselvee, 
and where, after they had seen a whale, every moment was of con- 
sequence. Captain Henderson illustrated hu meaning by reference 
to a modeL Instead of the ordinary plan of using at each end 
one block, working between two sheaves, which, if the men did not 
heave fair, caused the rope to be jammed, he proposed to use two 
three-fold blocks at each end, hung to the davits, which not only 
must work free and prevent jamming, but, by giving additional 
purchase, enable the men in the boat to guide it themselves. He 
also strongly deprecated the practice of keeping boats covered, which 
was often customary. It was altogether unnecessary, and the cause 
of much delay and many accidents. 

A conversation then ensued on the subject of Plugs for Boats, 
arising out of the repeated occasions in which, in case of accident^ 
the plugs have been lost, as was the case in the recent wreck of the 
Victoria steamer. Various suggestions were made for securing 
them, or for the use of some kind of valve which would allow the 
water to escape from the inside, but would be closed by the pressure 
of the water underneath. Several contrivances had been patented for 
the purpose, all of which were to some extent good, it was stated; but 
the fact of their being more expensive than the common plugs, kept 
them from general use. The proper plan was to have the ordinary 
plugs secured beside the hole, and where that was not done, it was 
from neglect. A very efficient contrivance had been invented by 
Captain Claxton, which entirely superseded the plug ; it consisted of 
a small brass tap fixed in the side of the keel, by which the wat^ 
escaped from the inside when opened, and when closed it entirely pre- 
vented the entrance of the sea. Some remarks were made also on 
the mode of lashing the oars to the boats, and a strap and buckle 
was suggested to supply the place of cordage, as being more easily 
undone in the absence of a knife, in case of accident. Mr. Warreo, 
in answer to a question, said, by Mr. Lacon's plan of lowering, both 
ends of the boat must go down together ; there could not possibly be 
any up-ending. It was a simple principle appHed every day to the 
lowering and raising of all sorts of weights ; the descent could be 
stopped at any moment ; and it afforded absolute certainty of safe 
and equal lowering, so that the boat should reach the water on ao 
even keeL — Abridged fr(ym. the AtheruBum, No. 1324. 

NEW LIFB-BOATS. 

At the late meeting of the British Association at Hull, Colonel 

Chesney described the Tubular or Double Life-Boat, invented bj 

Mr. H. F. Richardson : it is formed of two tubes of tinned iron, 6 

£det long by two-and-a-half feet in diameleT, wndtai^ring at the aids. 
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An iron framewoik unites the two tubes, which are divided into 
water-tight compartments, occupied by air-tight bags ; the whole is 
smroimaed by a cork fender. Seats for the rowers and passengers 
are placed above the framework. Colonel Chesney stated this boat 
to have undergone several severe experimental trials at Plymouth 
with great success, and he expressed his conviction that it cannot be 
upset — (See the paper in full, printed for Colonel Chesney.) 

Mr. B. Roberts next described a Life-Boat of his invention : it 
consists of an iron shell with a hollow keel, made wide enough to 
admit the feet of persons sitting in the lower part. The sides of the 
boat are to be lined with two water-tight compartments, and there is 
to be a hood at the stem, also containing air-vessels, to assist the 
boot in righting itself, in case it should be capsized. It is pro- 
posed to propel the boat by spiral vane-propellers, to be worked 
byjpersons standing on the platform. The advantage which Mr. 
Itoberts claimed for his boat was, that the weight was placed very 
low, and the buoyant air-vessels above, by which means it would be 
prevented from capsizing. 

A model of another Life-Boat, which is intended to be placed at 
Spurn Point by the Trinity House, was exhibited by the Mayor of 
HtdL It is to be constructed of wood, and the buoyant chambers 
are to be under the seats. 

In the discussion that ensued, objections were raised to the double 
fife-boat on account of the weight being placed so high, and the 
difficulty of working it ; whilst Mr. Roberts's boat was objected to 
as being compUcated in its arrangements, and containing no pro- 
vision for the escape of water when filled. Captain Kater, Captain 
Oalver, and other nautical men, expressed doubts whether any of the 
lifo-boats recommended would sufficiently answer the purposes re- 
quired of them. — Athencemn, No. 1353. 

To these novelties may be added the following : — 

A trial was made at Dover, with Clarkson's Life-Boat, manned by 
eleven men, the patentee, and a friend. Having put to sea, the men, 
first securing the plugs, commenced filling her with water by means of a 
budget; and when fiUed the sail was set. The weight of water, 
however, had not any effect upon the boat ; and she maintained her 
position apparently without sustaining the slightest detriment. The 
crew then rocked' her, and endeavoured by every means to sink her. 
ndfl was also unavailing, and she stiU sailed as buoyant as before. 
On the following day Mr. Clarkson gave some additional experiments 
with his captsun's gig, a smaller boat, but made of similar material, 
and on the same principle as the life-boat. The boat was pitched off 
the pier into the sea by several men, but instantaneously righted, 
and relieved herself of water. Several tests were then tried upon 
her, and among others she was turned over, keel upwards. 'Hiis 
was not effected without difficulty, but she tinned into the proper 
position immediately. 

In June, an interesting series of experiments was instituted at 
Umehouse, with four new Life-Boats, built by M.eesra.'SoTt^jeX.^^^t 
the Bo^ National Jhstitution for the PreBervatVon ol \i&^ ^S5sc&. 
S 2 
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Shipwreck, to be stationed at Aldborough, Suffolk ; Sennen Cove, 
Land's End ; Barmouth and Cemlyn, on the coast c^ Wales. Hie 
boats are built from designs furnished by Mr. Peake, aMOstant 
master shipwright at her Majesty's dockyard, Woolwich, and Yury m 
length from 25 to 32 feet, and are to be pulled double-bai^ked. iiuj 
are clinch built. In lieu of great breadth of beam, the boats poanss 
stability from straight sides and long flat floors ; and on trial, it 
required a large number of men standing on the gunwale of eadi 
boat before it could be brought down on a leVel with the water. The 
boats are fitted internally with light decks, laid at the level of tlie 
load-water line. In the midships below are cable tiers, and on eadi 
side, and for some distance before and abaft, the tier is filled in with 
cork, in water-tight cases. Eight delivering tubes, of six inchee 
diameter, are carried through the decks of each boat, which are 
closed by Well's self-acting valves. Above the decks, air-oases 
extend along the sides up to the level of the thwarts, and in the ends 
of the boats, air-cases rise to the height of the gunwale ; whidli 
latter, in conjunction vnth an iron keel, give what is called the 
** self-righting " power. The cost is about £5 per foot ; so that the 
expense of a moderately-sized life-boat, vnth caniage, boat-house, and 
gear all complete, can hardly be less than £300 ; to whidi is to be 
added the cost of the maintenance of the boat, such as keeping her 
in repair, and the expenses of a trained crew to manage her, which 
will at least involve another permanent outlay of about j£SO per 
annum. — Mechanics* Magazine, No. 1559. 



TUBULAR LIFE-RAFT.. 

Successful experiments have been made on the Serpentine and 
the Thames, with an expanding Tubular Life-Raft, the invention of 
Mr. George Frederick Parratt. It is formed of vulcanized India' 
rubber tubes, enclosed in canvas cases and nettings, so arranged and 
lashed to cross-spars, as to form, when extended, an excellent con- 
trivance, not only for floating on the water, but being rowed Wkb a 
boat, and capable of being conveyed with safety through a suff or 
heavy sea. The object of ttie inventor, when he turned his attention 
to the subject, was to provide an apparatus which, in the ease of 
disasters at sea, could be made quickly available for tiie savinff of 
human life, which could be easily lowered into the water, and when 
there, capable of sustaining a great number of persons, without 
danger of sinking. This end Mr. Parratt's invention seems w«0 
calculated to attain. He proposes that on boaixl ship the raft should 
be so constructed as to occupy the interior of a long-boat, or of any 
ordinary boat carried on a ship's davits ; that the tubes should be 
always kept inflated, so as to be ready at a moment's notice ; and 
that it should be either lowered in the boat or extended to its ho^gesi 
dimensions on deck, by lashing a spar across the longitudinal span 
((the work of two minutes), and then dropped into tiie water without 
the use of any machinery whatever. AH. danger of swamping is 
avoided by the buoyancy of the material ; and such is the natars of 
Hff coDBtruction, iha,t, even should the nit. ca-^nze/i^. ^ovsid «tUloflEer 
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a large sar&oe on which shipwrecked persons might rest with safety. 
Hie capabilities of the raft have been tried in a variety of ways, and 
successfully so, though, of course, the circumstance of the experi- 
ments being made on the calm surface of the Serpentine, and not in 
a storm at sea, must, as in all similar cases, be fully considered. In 
<»d6r to test tiie strength of the tubes used, and to prove how easily 
one of tiiese life-boats or rafts might be launched, a "Tubular Col- 
lapsing Boat," invented by Mr. Parratt, was carried upon the bridge 
over the Serpentine, and thence thrown into the water below. It 
smrtained not the slightest injury, and, though it fell keel up, so to 
speak, it neverthelera presented, as it floated away, sufficient breadth 
to hold a lai^e number of persons. This collapsing boat consists of 
tubes lashed round a framework of a boat-like shape, with three 
''thwarts," which shut up like a purse. The bottom is formed of 
nettings to enable the water to have a &ee course, and the thwarts 
are kept expanded by means of what are called movable fishes. 

sicabd's diving apparatus. 
Experiments have been made in the Seine, of a Diving Apparatus 
invented by a M. Simon Sicard. In a second trial, M. Victor de 
Giandchamp, a friend of the inventor, was let down into the river at 
23 minutes after 1 o'clock, seated on an iron chair, at a part of the 
liver near the He des Cygnes, where the water is not less than 15 
feet deep. On reaching the bottom, M. de Grandchamp quitted the 
chair, commenced his subaqueous promenade, and again came up at 
48 minutes after 1, thus making 25 minutes that the experiment 
lasted. The apparatus is very simple. It consists principally of a 
metal box, which the diver carries on his back like a knapsack, and 
in which is produced an artificial atmosphere, which remains the 
secret of the inventor. To this box there are two openings, corre- 
sponding to a kind of helmet, which forms the head-dress, and which 
terminates at .the back by two tubes in caoutchouc about 20 centi- 
metres long ; these tubes conduct the artificial air contained in the 
box to the interior of the helmet. The dress ifl in caoutchouc, and 
reaches from the shoulders to the feet. The extremities of the arms 
have the form of gloves, in order to give free action to the fingers, 
and the legs are terminated by socks. This dress opens on the 
breast^ and is arranged in such a manner that it can be closed her- 
metically enough to entirely exclude water. The part over the 
oheet is strengthened on the inside by a kind of cuirass, in order that 
the pressure of the water may not prevent free respiration. The 
helmet is of a round form, and large enough to admit of the head 
moving about in every way. It is furnished in front with three 
round glasses, one in the middle opposite the eyes, and the others on 
the sides. To the waist-belt of the dress are adapted several leaden 
weights, heavy enough to act as an equilibrium to the water. The 
gocks are composed of leaden sandals, fixed to the legs by means of 
Btn^. The system is completed by a lantern which bums imder 
water. Three times during the experiment, which waa ^^^\^d»dL 
-with the moBt complete Bucceas, M. Grandcbam.'^ Qatmib \i(^ ^^ ^sQSr 
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face, bringing with him stones from 20 lbs. to 30 lbs. weighl^ wHlicnit 
requiring any fresh supply of air beyond that at first oontained in the 
box. — Mech<mic8* Magazine, No. 1661. 



THE MECHANICAL NAUTILUS. 

This machine, resembling that above described, has been experi- 
mented with at the Navy Yard, New York. It has the power of 
ascent and descent at will, entirely independent of suspension. In 
connexion with the machine at the surface, is a reservoir of condensed 
air, which, according to depth of water, may contain from 20 to 120 
pounds pressure of air to the square inch. This compression is pro- 
duced by a powerful pump, capable of throwing 4000 cubic feet of 
air per hour. By an interior arrangement of tsmks, &c., a variable 
buoyancy may be given to the machine, capable of lifting weights of 
ten or more tons ; it can be held in suspension at any point of ascent 
or descent, thus allowing stones to be raised clear from the bot^iom, 
then transported and deposited in any precise spot; movemoit 
being effected in any direction whatever, by a series of three 
cables and anchors worked from the inside, ascent and descent are 
effected in a most rapid manner. An arrangement of the madiine 
permits the digging of trenches under water, by which telegraph 
wires and water pipes may be placed below the reach of ancliMB. 
Foundations of piers may be prepared, and then built upon, ob- 
viating all crane work for raising and lowering stone, as all wciik of 
lifting, transporting, and depositing, is done by the machine itsdl 
An arrangement is also made for attaching camels to sunken idiipB, 
for raising them, by applying points of support directly to ihe timbers 
of the ship. In a word, the power of condensed air acting as a 
motor, does the whole work, merely requiring two men inside and one 
at the surface to manage it. Mr. Lee, engineer, entered with his men, 
and immediately commenced the descent, depth of water 30 feet He 
rose the first time in four seconds from the bottom. The machine, 
capable of holding ten persons, was moved with one hand by Mr. 
Clitz, who descended with a party of gentlemen, removing the cover 
(four feet in diameter) from the bottom. Owing to descent into the 
mud, the machine was started rapidly to the sui^ace, jumping neaity 
clear of it, and immediately disappearing. After remaining half an 
hour longer, the gentlemen reappeared. The success of the nuudnne 
was perfect. Its dimensions are, 11 feet greatest diameter in tiie 
centre, and 8 feet at top and bottom ; height, 8 feet ; opening in 
bottom to work through, 4 feet. The descent is attained by moving 
a single valve, ascent by movement of one air and one water vahe. 
The safety of this machine is great, as, cutting off the air-pipe, ascent 
can be obtained by six different modes in one minute. — Abridged from 
the New York Tribune. 

UNIFORM weights, MEASURES, AND MONETS. 

Professor Jack, of King's College, New Brunswick, has read to 

the Society of Arts the results of his investigation of the above 

subject. After a, sketch of the history of \ihfi ^e\^\a veA Maubhtm 
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used in different countries generally, but more especially in EDgland, 
the author pointed out the arbitrary and uncertiun nature of the 
original standards ; and gave a history of the attempts to fix 
standards of weights and measures from 1742 down to the 
destruction of the standards themselves by the burning of the 
Houses of Parliament, in 1834. He then adverted to the proposed 
methods of restoration, describing the steps taken in France and 
England to obtain fixed and unchangeable standards, and to a 
consideration of what are the chief desiderata in a good system of 
weights and measures. ''It is highly desirable," he observed, 
''that simple, rapid, and uniform methods of calculation be 
obtained; and that their results be capable of being exhibited 
with clearness and precision. For these purposes, it is admitted 
on all hands, that the Decimal Scale is preferable to every other, 
inasmuch as it would reduce all our numerical computations to the 
operations comprehended in the first four common rules of arithmetic. 
Under such a system of weights and measures, therefore, a child 
would be able to leam everything necessary for entering upon the 
ordinary concerns of the world in one month, as well as, if not 
better than, he could in twelve under the complicated and puzzling 
system we are burdened with at present. In the second place, the 
primary units of an existing metrical system, more especially those 
used in the ordinary transactions of trade and commerce, ought on 
no account to be altered; and even in the multiples and sub- 
divisions of these units no changes ought to be attempted but such 
as, when assisted by a general sense of their manifest advantages, 
the authority of the government could enforce the adoption of." 
Taking these as principles, Professor Jack entered into an elaborate 
review of the whole subject, pointing out numberless inconveniences 
resulting from the existing no-system, and suggesting remedies. 

MOTIVE POWER. 

Mb. Juan Duran, of Madrid, has patented certain means of 
Obtaining and Applying Motive Power, his object being to obtain 
Perpetual Motion, and the application thereof to machinery ; and he 
certainly displays great ingenuity in the construction of ^e details 
of his apparatus, the general principles of which may be seen from 
ihe following description, which we intend to include only the 
principal features of the invention. A large wheel has a number 
of small ones fixed on centres around its outer part, the planes of 
the small wheels being parallel to that of the large one. These 
smaller wheels have each a weight placed at one part of their 
circumference, which weight revolves with the wheel to which it is 
attached. The small wheels are also furnished with cogs round their 
circumferences. A short cogged surface is likewise placed below the 
great wheel, and a similar one at its upper part ; the cogs or teeth 
of these surfaces are made to take successively into those of every 
small wheel that is brought to them by the revolution of the large* 
wheel, and so to give a rotary motion to each small wh»e&. m cst^sK. 
Before the zDRcMne is atarted, the small w\ieiS^ «x« «» vnaaa^l^^ 
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that all the weights attached to them are without the great wheel on 
one side, and within it on the other, in oonsequenoe of whidi the 
said great wheel not being balanced about its centre, will begin to 
revolve ; and as each small wheel, after descending to, moyeo along 
the lower cogged surface, the weight attached to it is turned up to 
the inner part of the great wheel, and ascends in that pontioi ; 
while, on the other hand, as each small wheel, after ascending to^ 
moves along the upper cogged surfetce, the weight attached to it is 
turned to the outer part of the great wheel, and descends in that 
position. By this arrangement it is expected that the large vrhod 
will be kept unbalanced about its axis, and a perpetual motion of it 
preserved. — Mechanics* Magazine, No. 1577. 

NEW MULTIPLYING MOTION. 

Mbbsbs. Callan and Kiplet have patented a New Multiptfing 
Motion. Their invention consists of a circular grooved disc amd a 
double crank. The grooves which are formed in the face of the 
disc are varied according to the multiple required. The crank- 
pins are mounted with friction wheels, and as the disc rotates 
these wheels roll along the grooves and thus give a multiplied 
motion to the cranks. Mr. W. Bull, to whom the invention was 
submitted, reports that, " The crank-pins describe equal spaces in 
equal units of time, therefore the power and speed transmitted are 
perfectly uniform at every point in the rotation. From the fewness 
and simplicity of the parts, the loss in friction as compared with 
that of cog-wheels, is reduced about 6-hor8e power in every hundred. 
The space required by this motion is much less than by spur-gearing; 
while the cost is only about one-sixth. This motion saves power 
by diminished friction, produces no noise, and is not liable to 
accident." Independent of the danger, and power lost, by the use 
of cog-wheels, the noise arising from their use has always been 
objectionable, especially when applied to the screw propellers of 
steam vessels : in all these cases the application of this invention, 
if it bear out the statement made, will be of great value ; as it wiU be, 
also, to the screw ships of the Navy, where, from the small space 
requu'ed, this motion can be easily fitted below the water-line and 
clear of shotway. — BuUder, No. 533. 

MECHANICAL PBOPEBTIES OF METALS. 

Mb. Faibbaibn has presented to the British Association a Heport 
of Experiments undertaken at the request of the Society, " On 
the Mechanical Properties of Metals as derived from repeated 
Meltings, exhibiting the maximum point of Strength and the 
Causes of Deterioration." In making the experiments, one ton 
of Eglinton hot-blast iron was operated on. The proportions of 
flux and coke at each re-melting were accurately measured, so as 
to be alike in each. The iron was run into bars 1 inch square, and 
the trials were made on lengths of about 4 feet, supported at each 
end, and the weight applied in the centre gradually, until the bar 
■broke. One hax waa reserved at each trial, and the rest of the iron 
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was re-melted. This succession of re-meltings and trials was repeated 
seventeen times, when the quantity of iron was so much reduced, 
that it was not considered desirable to continue the experiments. 
The resuHs obtained prove that cast-iron increases in strength up 
to the twelfth melting, and that it then rapidly deteriorates. The 
commencing breaking weight was 403 lbs., and this went on in- 
cr^asingy until, at the twelfth melting, the breaking weight was 725 
lbs. At the thirteenth, it was 671 lbs. ; at the fifteenth, 391 lbs. ; 
at the sixteenth, 3631bs. ; and at the seventeenth melting the bar broke 
with 830 lbs. After the fourteenth melting, the molecules of the 
metal, when fractured, appeared to have undergone a decided 
change. There was a bright band, like silver, on the edge of the 
bar, whilst the middle retained the ordinary crystalline fracture ; 
and in the succeeding meltings the metal was bright all over, 
resembling the fracture of cast steel. Mr. Fairbaim exhibited 
specimens of the iron broken at each successive melting, and he said 
it was his intention to have them analyzed, to ascertain tiie chemical 
change that had been effected by the repeated processes. 

PNEUMATICS OF MINES. 

Mb. Joshua Riohabdson has communicated to the Institution of 
Civil Engineers a paper in which, after showing and lamenting the 
discrepancy existing among the various systems of Ventilation, which 
might be traced to the want of good formulae for the necessary calcula- 
tions, he strengthened his position by the evidence given in the Keports 
of the Parliamentary Committees, and of that at South Shields, in 
1843. He then explained the usual modes of calculation, and 
demonstrated, that many more points required to be considered 
than were ordinarily aihnitted to bear on the question, that no 
sound basis of calculation could be formed on any one of the various 
elements, but that the whole must be carefully considered, after 
having examined each element in detaiL 

The chemical constitution and properties of atmospheric air were 
then considered ; its uses in the animal economy, its adulteration by 
deleterious gases, and the compensating action provided by nature 
for restoring it to its primitive purity. 

The principles of combustion were then defined, and calculations 
were given for determining the amount of atmospheric air required 
for supporting combustion and animal respiration, and for com- 
pensating for the amount of deterioration by respiration. The 
several quantities of air practically required in mines for the 
healthful support of men and horses, were carefully shown, with the 
modes of calculating, allowing for the distsbice the air must travel. 

Then followed the analysis of the deleterious gases existing in 
mines, — ^the fire-damp, choke-damp, and after-damp, — ^with the quan- 
tity of atmospheric air required to dilute these vapours, so as to 
render them innocuous, or to promote such ample ventilation as to 
sweep them away from the galleries of the mines. 

A clear description was then given of the "Eudiometec," mA 
of the method of uaing it to discover the quantity oi oil^^cscl, wA 
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the per-centage of carburetted hydrogen, or other gases, oontalned 
in the air of any part of a mine ; the sohition of cUorine in water, 
determining the quantity of hydro-carbonate, or fire-damp, jnesent; 
that of green sulphate of iron, impregnated with nitrous gas, the 
relative quantity of oxygen ; and that of lime water (or better, caostie 
potassa, or baiyta), the relative admixture of carbonic acid, 

FURNACE AND STEAM MINE VENTILATION. 

At a late monthly meeting of the North of England Institute of 
Mining Engineers, the subject of discussion was we relative merits 
of the Furnace and the Steam-jet in the Ventilation of Coal-MineB. 
Mr. Nicholas Wood, the President, detailed the results of a series 
of experiments which he had made, with a view of asoertaimng 
whether the steam-jet was useful as an auxiliary or not ; because, up 
to the point at which the furnace and the steam-jet acted together, or 
were of equal power, the furnace was unquestionably the most effective 
and economical of the two. The question was, whether after that the 
jet was an auxiliary to the furnace or not, and if so, to what extent it 
was useful or beneficial. He had ascertained, as might have been ex- 
pected, that when the jet was applied to a current of air moving at a 
very great velocity, its application as a mechanical power became pro* 
portionably less; and when the velocity reached the extreme limit otthe 
furnace, the steam-jet was scarcely able to follow the air ; in &ct^ it 
rather opposed it, and the air had to drag the steam after it. There ooold 
be no doubt that an efficient auxiliary to the furnace was ezoeedingt^ 
desirable in a mining point of view in certain cases. With refiarenoe 
to that point, there was now erecting in South Wales, by Mr. Strov^ 
a very powerful machine, the piston of which was about twen^ feet 
in diameter, and calculated to Piimp out about 10,000 cubic roet of 
air in each stroke. Both Mr. K. Wood and Mr. Stephenson agreed 
that steam employed in working such a machine was likely to be 
much more effective than when blown out of a jet. Mr. Stephenson 
thought the steam-jet a misapplication of force, which had arisen 
from a mistaken view of the cause of the efficiency of the steam-blast 
in locomotive engines. If the steam-jet were apphed in a taU 
chimney, it would be of no use whatever ; it would not tiien be in 
an energetic state, and all its force would be expended aa the 
elasticity of the air in a very few feet. 



NOTES ON TIN. 

Mr. Layard, in his work upon Nineveh and Babylon, in relbraiee 
to the articles of bronze from Assyria, now in the British MuBenm, 
states that the Tin used in the composition was probably obtained 
from Phobnicia ; and, consequently, that that used in the Assyrian 
bronze may actually have been exported nearly three thousand yean 
ago from the British Isles. The Assyrians appear to have made an 
extensive use of this metal ; and the degree of perfection which the 
making of bronze had then reached, clearly shows that Uiey must 
have been long experienced in the use of it. It is inferred tbiat they 
received wb&t they used fh)m t\ie 'P\iC&Ti\CAaaA. It ^a <wid that the 
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Phoenicians were indebted to the Tyrian Hercules for their trade in 
tin ; and that this island owed to them its name of BanratanaCf or 
Britain, the land of tm. 

The Great Polgooth Mine, in Cornwall, has been worked for tin 
from a period far too remote for the earliest record, and the histories 
of Cornwall have severally given it that notice to which it was en- 
titled from its magnitude and importance. At least from the time 
of tiie requirement of tin by the Phoenicians to the present, it has 
been wrought, more or less, with short intermissions, and has yielded 
a greater quantity of ore than any other tin mine in the county ot 
the same depth. In a geological point of view, it presents some of 
the most remarkable features known in the science of mining, and 
has not unfr«quently baffled all the known theory and practice of the 
da^ ; and for ihia reason mainly — whilst other mines have started into 
existence at a much more recent period, and have been profitably 
worked to a great depth, this mine has only yet reached to about one 
hundred and ten ^tlioms. The mine, during the last sixty years, 
has not been sunk one single fathom. 

The following improvements in the processes of obtaining tin, have 
recently been published by Mr. F. W. Emerson, of the Trereiffe 
Chemical Works, Penzance. The improvements consist in a means 
of purifying and separating the ore of tin from other metallic oxides, 
sulphurets, arseniates, tungstates, or other compounds, previously to 
its introduction into the smeltmg furnace, by digesting the ore (either 
with or without the aid of heat) in a mixture of common salt, sul- 
phuric acid, and nitrate of soda or potash ; the last of these not being 
absolutely necessary to the success of the opei-ation, though it helps 
to shorten the time in which the process is performed. The inventor 
first makes a correct analysis of a fair sample drawn from the bulk of 
the ore to be operated upon, in order to ascertain the exact natiu^ 
and amount of the impurities. In the event of its being found to 
contain any compound of sulphur or arsenic, he first roasts or calcines 
the ore by any of the ordinary known methods. This process is not 
necessary, unless such compounds are present. If it is found to con- 
tain oxide of tin — ^the ores of tin mostly occur as a peroxide — ^it will 
be necessary, in order to avoid loss, either first to peroxide it, or 
afterwards to precipitate it from solution by insertion of metallic zinc, 
or any other precipitating agent. To peroxidize the oxide of tin, he 
saturates the bulk of the ore to be operated upon with nitric or 
nitrous acid, and after allowing it to stand for two or three hours, to 
permit a full reaction to take place, he puts it into an iron, fire-clay, 
or other convenient retort, and distils or evaporates it to dryness, re- 
ceiving the nitric or nitrous acid gases in stoneware or other convenient 
condensers, to be used over again. He then mixes the ore with such 
a quantily of common salt as by decomposition with sulphuric add 
shidl yield a sufficient amount of muriatic acid to combine with the 
contained impurities of metallic oxides, or bring the oxides of iron 
and manganese in wolfram, or the lime in tungstate of lime, into a 
soluble state. He then puts the ore thus mixed mth eaklt \nto «.<s^\ercL 
fiMrmed of granite, al&te, stoneware, or other nuiiWveX V^\» \a 'cK^k 
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seriously acted upon by acids (a wooden trough has heeai found to 
answer the purpose), and pours upon it such a quantity of dthflr 
brown acid or oil of vitriol as will effect the decomposition of the ttHk 
The inventor prefers to use an excess of sulphiuric acid. He tfaen 
turns into the mixture a jet of steam &om a steam-boiler, so as to 
keep the said mixture at about 200° Fahr., stirring it about £pom 
time to time with a wooden rake or shovel, so as to expose fresh snr* 
faces to the action of the reagents, adding a small quantity, say sii 
or seven pounds to the ton, of nitrate of roda or potash, for the pur- 
pose of enHvening and quickening the operation. If the material 
should contain micacious or magnetic iron ores, it would be adyisable 
to increase the amount of nitrate of soda or potash, to assist their 
oxidation and conversion. The invention also describes anakgons 
methods of treating the ores when copper or tungstate is oontained. — 
Journal of the Society ofArta, No. 60. 



ORE MACHINSBT. 

Mb. C. F. Stansburt has read to the Society of Arts a paper on 
"Machines for Pulverizing and Beducmg Metalliferous Ores. The 
author first considered the conditions in which gold presented hisif 
in the various localities where it was found. He then proceeded to de- 
scribe the chief sources of supply in later times. He said that, notwith- 
standing this extensive distribution of gold, and the great desire of man 
to become possessed of it, the methc^ which human inventkm hid 
up to this time devised for the purpose of obtaining it had been but 
partially successful. The processes for securing gold might be divided 
mainly into washing, smelting, and amalgamation. By washiiig, was 
meant every process which depended for its efficacy upon the superior 
specific gravity of the precious metal as compared with the subs&noei 
with which it was mixed. The process of smelting was not thou^ 
to be applicable to the wants of goldnseekers of the present day. 
That of amalgamation involved, of course, the previous reduotion of 
the ore to a finely-divided state, in which alone the merouiy oould 
seize hold upon the gold and secure it ; and the great object Mtherto 
had in view had been, to produce machinery capable of blinking the 
rock to such a state of powder as to allow the mercury to be tunoiwht 
into complete contact with every particle of the precious metaL "luiis 
had been attempted by means of machinery for crushing, stampii^ 
and grinding. In stamping machinery there was a great loss of 
power by friction. In the " Mexican Easter," or " Arrastra^" rf 
California, the grinding was effected by the dragging, or rubbings of 
stone mullers over a bed-stone of hard granite, inclosed by a wooden 
tub. This process was of course slow, and the friction great. In the 
old Chilian mill, large and heavy cast-iron wheels mov^ round in a 
trough over the ore to be operated upon. A large quantity of quiok- 
silver was placed in the bottom of the trough, and water was supplied 
at the top. The ore was ground by the double action of rolling and 
grinding. This mill was the best of all the old contrivances mt le- 
ducinggold ore, aa it pulverized, wa8h.ed, aiid. w maAfflau a te d by one 
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and the same operation. In Mr. Cochrane'^ crushmg machine the 
wheels of the Chilian mill were replaced by balls, worked by the 
pressure of a revolving dome of iron placed above them. The idea, 
though ingenious, was defective, as the Motion between the balls and 
the dome would be equal to the work done ; and as the basins re- 
mained horizontal, the ore after being pulverized had to be amalga- 
mated in a separate apparatus. "Ae only process which seemed 
hitherto to have answered all the conditions necessary to an amalga- 
mating 'iq)paratus, was what was called at the diggings the miner's 
assay — a method employed at the mines for determining the value of 
oxea ndiich it was proposed to work. In this process the mortar and 
pestle w&re employed. Mercury was put in the mortar, the ore to be 
tested was thrown in and covered with hot water, when the operation 
commenced. The pulverization was perfectly efiected by the rolling 
and grinding, or rubbing action of the spherical end of the pestle ; 
the mercury was kept at the point of crushing in the bottom of the 
mortar, and was kept heated by the boiling water. Here, then, were 
all the necessary conditions — ^perfect pulverization and instant amal- 
gamation by pure and hot mercury. On a large scale, the cost of 
beating sufficient water to attain this result would, of coiu^e, be a 
practi^ difficulty. In Mr. Berdan's machine, the principles of the 
mina'*8 assay were closely followed, while the expensive process of 
heating water in large quantities was avoided. The novel features of 
the machine consisted in the arrangement of an inclined revolving 
basin in connexion with balls of corresponding size and weight, pro- 
ducing a rolling and grinding motion, which it was believed had never 
heretofore been attained, and in the heating of the mercury, which had 
never previously been attempted on a large scale. The peculiarities 
of the invention did not consist in the use of balls and basins, but in 
— 1st. The incline of the shaft on which the basin revolved, which 
kept the mercury always at the crushing point, and caused the balls 
to woA by gravity ; 2nd. The production of a combined roUing and 
grinding action by the contact of the balls ; and, 3rd. The addition 
of heat to the mercury by means of the furnace below the basin. 

Of the working of Berdan's Machine we find the following data in 
The Mining Jowmal of December 24 : — On the 22nd, Mr. Vatcher, 
of Exeter, attended at the Windsor Iron Works, City-road, to witness 
the reduction of half a ton of Cornish gossan, obtained from a fine 
lode six feet wide, on a sett of his own, highly promising for copper. 
The gossan was divided into two parcels of 5 cwts. from a shallow 
depth, and 5 cwts. from ten fathoms deeper. The results from the 
former were not so satisfactory as was anticipated from the character 
of tiie gossan, which was highly quartzose and ferruginous, very much 
like the Poltimore mineral, but lighter in colour. It gave a produce 
equal to 4 dwts. per ton. That from the shallower level gave far 
more satisfactory results, averaging a yield of 1 oz. 6 dwts. per ton. 
Hie 1000 lbs. were pulverized, amalgamated, and washed, ready for 
sublimation, in fifty-five minutes. A box of black jack (sulphuret 
of zinc), from Great Sheba Mine, was put to the tAat, Vrj l&x^ 
Yatcher^ who has also had tested 145 lbs. of cop]^ oxe, '^\^^^'c^ 
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duced at the rate of 1 oz. 1 dwt. per ton ; and 32 lbs. of gossan, from 
the same mine, which gave after the rate of 1} oz. per ton. 

m'fablans's gold-wabhbb. 

The following method of separating gold from the dihris and other 
foreign matters associated with it in its native state, has been commu- 
nicated to the Meckcmics* Magctdne by Mr. Peter M'Farlane, of 
Comrie, Perthshire. As it appears to be extremely simple, and 
eminently adapted for many situations in the auriferous districts of 
Australia and Califomia, if not as a final, at any rate as a preliminary 
process, we give the following description of it. It will be seen that 
in common with other plans for a similar purpose, it proceeds upon 
the weU-known principle, that when small bodies of different specific 
gravities are thrown into a fluid, the heavier ones descend the most 
rapidly, and reach the bottom first. In devising this process, ihe in- 
ventor has applied that principle with great ingenuity, and probably 
it would be attended in practice with great success. 

The apparatus consists of a tank fourteen or fifteen deep, and of any 
convenient width, which is filled with water. By means of smaU 
horizontal slits in one pair of opposite sides of the tank, and cor- 
responding grooves in the other, two sheets of iron can be introduced 
or withdrawn till they rest in the middle on a movable cross-bar. 
There is a false bottom exactly fitting the tank, which can be let 
down by means of ropes till it rests upon the true bottom. The 
movable bottom is perforated like a sieve, so that the water 
flows freely in either direction through it. It has also low upright 
sides, capable of sliding down the tank. When this false bottom 
is lowered into the tank, and the mouth of the vessel shut by 
pushing in the iron sheets, a layer of the dihru is spread over the Im 
or cover which in that position they form, and then the sheets are 
instantly withdrawn. The dihris then fall immediately into the 
water, and their particles sink in the order of gravity to Uie folse 
bottom. This bottom is then raised, taken out of the tank, and 
covered with the two sheets that had lately formed the tank-cover. 
It is then inverted and lifted ojQT the cover, when the gold will be 
exposed on the now upper surface of the debris. — Mechanics* Magch 
zine, No. 1661. 



shrapnel's patent oee-crushing machine. 
Considerable attention has been bestowed upon a series of experi- 
ments with Captain Shrapnel's Ore-crushing Apparatus, performed at 
the foundry of the Messrs. Glover, of 168, Driuy-lane, £ngineer8 to 
the Board of Ordnance. The result of these trials tends to establish 
the efficiency of the invention for operating on the hardest mineral 
matters with rapidity and economy, on a large scale of working. For 
the mechanical reduction of the ordinary aunferous quartz — ^to which 
purpose the invention is mainly directed — ^it seems well adapted ; the 
stone being immediately brought to the state of an almost impalpable 
powder, containing, however, a few Bma^\A\A, "TiVidi, if necessary, can 
Be operated upon anew. 
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The mvention oonsists of a chamber about ten feet long, eight feet 
high, and six feet wide, the back of which is made of inch and a 
hiJf wrought-iron, and sides of sheet-iron. These are united in the 
ordinary way by punching and rivetting, and the back plate is stiflfened 
externally by diagonal ribs and struts. The whole rests upon a framed 
timber-bed, whidii is continued in dront for the purpose of receiving 
an iron nul-track, upon which the gun can traverse. In point of 
principle, this is nearly all that is essential to the working of the 
ai^Mtratus ; Uiough its perfect application for practical purposes intro- 
duces a few details, some of which we shall notice. 

The operation of the apparatus may be described as follows : — ^The 
gun beine charged with powder, and a wad rammed down upon it, a 
charge of the ore, previously broken into bits sufficiently small for the 
bore, is rammed down upon the wad, and secured by another. It is now 
moved forward upon the rails against the front of the chamber, where 
a circular hole, of a diameter rather larger than that of the muzzle of 
the piece, is cut to receive it. The muzzle being just introduced 
withm the thickness of the plate, the piece is prim^ and fired, when 
the charge is projected against the stout plate at the back of the 
chamber, with the entire expansive force of the explosion. To relieve 
the sides of the chamber from the concussion they would sustain by 
the sudden and foroible injection of expanded air, the roof is formed 
in doors, which are hinged upon lines parallel to its width. Upon 
the explosion taking place, these doors are suddenly lifted, and so 
act as safety-valves, after which they immediately fall. In prac- 
tice, these doors would be overlaid with chains, or otherwise Umited 
in their motion about their hinges. The gun now recoils upon the 
rails, one or more of the doors in the roof is opened, and a door in 
the front wall which contains the perforation for the muzzle. In this 
state of the chamber it may be entered, if necessary, to remove the 
debris. It would be provided in practice with a false bottom perfo 
rated to the minimum size of the broken particles available for the 
subsequent processes. A drawer underneath this would be withdrawn 
at convenient intervaLs, with the ore in a sufficiently minute state of 
reduction, while the dibris kept back by the perforated bottom would 
be collected, and returned into the gun, where they would very con- 
veniently fill up the interstices between the larger pieces, and con< 
tribute to improve the result obtained. The final operation of sepa< 
rating is perrormed by a gentle blast, which winnows the lighter, and 
allows the heavier metallic particles to faU. 

The form of the apparatus as exhibited in operation at Messrs. 
Glover's though not mtended to show more than a rough ap- 
proximation to the results that would be obtained with a perfect 
adaptation of parts, and an adjustment of the charges foimded upon 
experience, aflrorded abundant promise of the practical efficiency of 
the invention. Masses of Califomian quartz were reduced without 
the slightest difficulty, the entire charge, scarcely with any diminu- 
tion, being acted upon ; the hardest Aberdeen granite, which we 
believe has not yet h^n broken in any of the stamps or ore-crushers^ 
yielding equally with less obdurate materials, andVteemi^ x^wn^YEsb^^ 
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a fine powder, which would require but small preparation to become 
available at once in an elegant branch of the decorative arts — the 
imitation of stones by mineral papers. The granite pillars of thehaV 
of Fishmongers'-hall are said to have cost i§00 each. They mi^l 
be produced by this method with equal effect to the eye, at as man^ 
sixpences. Iron-stone and copper-ore were similarly reduced ; and 
some specimens of the latter from Cornwall and Wales, which wen 
operated upon, especially elicited the approbation of several mining 
gentlemen who were present on the occasion. 

To economize time, several guns could be mounted upon a turn-table, 
or there might be more than one pair of rails, and each pair might 
branch off into two, furnished at their intersection with spring- 
switches ; which latter arrangement, when one gun had recoiled along 
one branch, would allow another gun upon the other branch to pasB 
through to its position for work. 

In the present state of the metallurgical arts, it would be difficult 
to say to what purpose this process might not be applicable ; and it is 
extremely probable that in our iron and copper districts we shall 
soon find it play a conspicuous part. As regards the crushing d 
quartz, it has this decided advantsige over those arrangements which 
depend upon ordinary mechanical action — ^that no machine can stand 
the rugged nature of rock-crystal, or silicium. 

Its saving in working, independently of all considerations of fadlil^ 
of manipuktion, may be set down moderately at 50 per cent. ; while 
the stimulus it will give to mining operations in genial, by rendering 
expensive machinery unnecessary, cannot well be estimated. In the 
gold colonies, it will prove of great value to miners. Water is, in 
general, extremely scarce within a convenient distance of the diggings 
to work the machinery ; and to transport ponderous structures across 
those imprepared and rugged regions, is attended with costs and dif- 
ficulties of a nature to deter the most enterprising. For a cost of 
from £800 to £400, an apparatus on Captain Shrapners principle can 
be procured, which possesses the advantages of being small in bulk, 
easily movable, and always ready for immediate use. Served by two 
m^ it is capable of reducing from thirty to forty tons of quartz per 
day, without having recourse to water ; and there is this c(^teral 
advantage — ^not to be despised in the rude state of society prevalent in 
the communities of the diggings — that the chamber admits of being 
convei'ted into a temporary garrison for the defence of the party or 
company using it. 

Captain Shrapnel, the author of the present invention, is the son 
of the celebrated General Shrapnel, whose name will always live in 
the history of British military art. By this new resource he may 
probably contribute as much to the perfection of some of the most 
important of the arts of peace, as his illustrious &ther has done to 
those of war. — Mecficmics* Mdgazme, No. 1561. 

THE DOWLAIS IBON WORKS. 

T^ffE following account of the origin aiiA gt«Ai\ial extension of the 
I^owlais Iron-worka, is abridged from an. M\iic\a xjc^xi. >iJBft «v^-^<d^ \b 
the Gentle7nan*8 Magazine for February, l^S-i. 
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Hie inmenl lease of Dowlau was granted about the year 1748 by 
Lord Windsor, and under it "was erected the first furnace in South 
Wales for the reduction of iron ore by means of pit coaL By d^frees the 
Gkiest fEunily became possessed of a part of the interest of tlas lease, 
and, finally, on the deafch of his father, Mr. Thomas Guest, and of 
his unde, by marriage, Mr. Tiatt, in 1815, Mr. John Guest sue- 
oeeded to nine-sixteenths, and his brother, Mr. Thomas Bevell Guest, 
to one-sizteenth of the whole. Mr. Thomas Guest, who was his only 
brother, died, childless, on the 30th January, 1837. After having 
spent a few years at school at Bridgnorth, and afterwards at Mon- 
mouth, Mr. John Guest passed through the different departments of 
the woriu, mastered the details of each, and the language of the 
people, and finally acted, imder his uncle, as general manager. The 
conoem was tiien in its infancy. Its produce, which in 1806 had 
been about 7000 tons of pig iron, was even then only 20,000 tons, 
from four blast furnaces. The finances also were so embarrassed, 
that it is said to have been a serious consideration with Sir John 
whether he should engage in the works, or push his fortime in some 
other direction. Having decided upon the former course, he speedily 
nused the number of furnaces to eight, and the annual production to 
30,000 or 40,000 tons ; and about 1824 there were eleven furnaces, 
and, by the introduction of new blowing machinery and improved 
arrangements for the raising and transport of the raw material, the 
annuid production was raised to about from 45,000 to 50,000 tons. 

About 1826, Dowlais boasted twelve furnaces, and the largest 
blowing engine then known. In 1831, Sir John patented a plan for 
nmning the melted metal at once from the blast furnace into the re- 
finery, by which means he effected a considerable saving in fuel and 
in the waste of metal, and rendered his works equal to the annual pro- 
duction of 60,000 tons, thus taking in the trade the lead which he ever 
afterwards maintained. In 183.'», there were fourteen furnaces ; and to 
meet the rising demand for railway bars, and notwithstanding the 
approaching termination of his lease, he had the spirit, in August^ 
1840, to augment the furnaces to eighteen ; and by the introduction of 
various improvements (patented) in the manufacture, he raised the 
power of production to 100,000 tons annually, and actually produced 
that quantify of raw iron in 1849, when he sent into the market 
76,000 tons m the form of bars and rails. 

Hie steam power, which in 1815 was inconsiderable, at this time 
amounts to 4989-hor8e power, of which the blowing engines employ 
2063, the forges and rolling mills 1380, the coal and ore works 967> 
brick-making 17, stabling 9, and locomotion 554. As recently as 
1814, the ore was carried to the furnaces in sacks and panniers on 
the backs of mules. In 1849 there were 500 horses employed. The 
Dowlais Works frdght, on an average, a ship a day in the port of 
Oanliff. Of ore, coal, and limestone, about 740,000 tons are annually 
raised, besides about 1,171,000 tons of shale and useless matter, 
raised to be thrown aside. In 1815, Dowlais contained about lOOQ 
to 1200 woric-people, residing in 100 cottages. At -^\a Xknyb^SoecA 

F 
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are probably 3000 cottages and 15,000 inhabitants, of which about 
7000 draw pay direct from the works. The money payments in 
labour rose in 1845-6-7 to 30,000^. per month, or 360,000^. per 
annum — a sum the mere providing of which in coin to meet the 
weekly demand, was a somewhat weighty financial operation. At 
one time Sir John Guest possessed a bank at Cardiff. He was also 
an original promoter of, and a very large shareholder in, the Taff 
Yale Railway, of which he was for many years the chairman, and 
always its principal freighter. 

Sir John died, as he had ever wished to die, at Dowlais, amidst his 
own people, and is there buried. His funeral was attended by an 
immense concourse of about 20,000 persons, most of whom were more 
or less connected with his works By common consent, all business 
and work were suspended, and the shops closed in the district. 



IMPROVED ROSE ENGINE. 

The Committee of the Franklin Institute have made the following 
interesting report upon an improved Rose Engine, invented by Mr. 
p. N. Receveur, of Philadelphia : 

That the improvements are numerous and important^ and require 
description in detail, as follows : — 

In the engine employed for rose-turning, the following kinds of 
movement are required : — 1. Revolution of the work for oval and 
circular cutting, with its modifications ; or a reciprocating movement 
for right Une or parallel cutting, with its modifications. 2. Lateral 
motion of the work or tool, to produce the wavy lines of a pattern. 
3. End motion of the work towards or from the tool, to change the 
depth of cut at stated and regular distances. 4. A change (at will) 
of the connexion between the work and the pattern, so that the angle 
between the two can be varied at any moment. 6. A feed-motion, 
to carry the tool in a lateral direction to given distances at stated 
periods, required in producing a series (>f parallel or concentric cut- 
tings. 6. A circular motion of the tool on its bed or rest, so as to 
vary the angle of the cut, required in engraving the edges of watch- 
cases, &c. 

The general form of the machine embodying the foregoing move- 
ments, and called the " Rose Engine," may l^ briefly described as 
consisting of a hollow mandril, on which are several narrow drums, 
whose peripheries are scolloped or shaped according to different 
designs ; passing through this mandril is another, soli^ revolving in 
bearings or journals, and carrying in the frt)nt end chucks, &c., as in 
the ordinary lathe, and a cord-wheel at the other end, through whidi 
rotating movement is conmiimicated in the usual way. The hollow 
and soUd mandrils may be connected or disengaged at will, by a paol 
pressed by a spring into notches cut at regular intervals into the cii^ 
cuznference of a plate at the back-end of the guide-drums. The tool 
£9 attached to a frame, which, in Mr. Receveur's improved engine, if 
pivoted on the table, and is free to v\\>Ta\A \sA«nJiL'j : its motion in 
ibis direction ia governed by a point beasm^ajgBima\.^«\5Qi^«r^xv^^ 
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and which heing fixed opposite either of these, of course moves the 
tool in accordance with the pattern cut upon its edge ; or when with- 
held from contact by lightening a spring, the tool describes either a 
circular, oval, or straight vertical line, as the case may be. 

The solid mandril carrying the work is at liberty to move endwise, 
lor the purpose of deepening or lightening the cut, the tool having no 
such motion ; the shaft is pressed against a shoulder by a spring, and 
is reacted against this spring by a point attached to the tool-frame 
bearing upon wavy surfaces cut on each alternate guide-drum pro- 
jecting from the others for the purpose. It is clear that the pattern 
on such guide-drum will regulate the depth of the cut. The vertical 
motion for right-line work is produced by an eccentric ; and a penta- 
graph lever movement connected with the same eccentric, enables 
any given pattern to be reduced in any ratio upon the work, giving 
rise to endless variety in the designs. 

The important points of difference between the old machine and 
that of Mr. Beceveur, are — First, that the tool-frame is in his engine 
made movable, and the mandril, with the work, rotates in perma- 
nent bearings, while in the old machine this condition of things is 
reversed ; so that while in this latter the momentum of the moving 
parts vibrating is such as to preclude a great rapidity of motion, pre- 
serving the necessary uniformity and deUcacy of cut, in the engine of 
Mr. Beceveur, by a very simple but ingenious modification, the speed 
at which work can be done is limited only by the skill of the operator. 
Secondly, that in the old engine, in order to change the angle between 
the woriL and pattern, it is necessary to stop the rotation of the 
mandril, while the paul before described as connecting the two is 
rdeased, and after moving the drums to the desired point, again 
notched ; while in Mr. Beceveur*s engine, a pedal arrangement is 
introduced, whereby the aforesaid paul is tripped by pressure of 
the foot ; the point on the tool-frame is at the same time advanced, 
BO as to press tightly against the drums, and so keep them from 
turning, while the operator continues the rotation of the mandril imtil 
it has arrived at the desired point, when the paul is again permitted 
to drop in. It should be observed that this cannot be applied to the 
old form of engine, on account of the vibrating pedestals supporting 
the drums, and the fixed tool-frame, &c., which of course renders it 
impossible to hold the drums while rotation of the mandril is carried 
on. This again permits of much greater rapidity in the performance 
of work. Thirdly, in the old engine the weight of parts in the pen- 
tagraph-lever arrangement is balanced by a weight suspended by a 
cord passing over pulleys ; while in the new engine, they are con- 
nected to a spiral spring, like the main-spring of a watch, placed 
beneath the table, and so arranged that equUibrium exists at any point 
in the vertical stroke. As the deUcacy of the cut in right-line work 
would be destroyed by any irregularity of motion, this must be a 
decided improvement. 

Besides these principal points, there are numerous details of minor 
importance, but all tending to facilitate the execw\\OTi ^ ^<»su^v 
wluch it tf hnpoeable to describe in the linuts ol a i^wgQc'VfiKft \kflia\ 
Jr 2 
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and which, though perhaps they are movemeiits abeady known Bepa* 
rately in the arts, are believed to have been first applied by Mr. Be- 
oeveur to the Rose Engine. 

The Committee feel satisfied, after a close examination of Mr. 
Recevenr's improved engine, that the featm^s he has introduced are 
highly ingenious, and promote in a marked degree the objects desirod 
— ^viz., rapidity, accuracy, and variety of design ; while they are 
beUeved to be original, and applied first by him to the purpose. 

They therefore recommend that a Scott L^acy Medal and Pre- 
mium be awarded to him for his invention. 



DANIEIiL'S PATENT BTSEL-SHOD STAMP-HEADS. 

We are glad to annoimce the complete success of this very impor- 
tant invention, especially with reference to the Cornish tin, hitherto 
seriously deteriorated and rendered unfit for various purposes in the 
arts, from the presence of iron, derived from the abrasion of the cast* 
iron stamp-heads now in use ; and hence the constant and wdl- 
foimded complaints on the part of the manufacturers having to use 
that metal, of the bad colour of the Cornish tin. This will be entirely 
obviated by the introduction of Daniell and Co.'s Patent Heads ; far 
whilst the principal part of them always remains intact, the steel dioe 
may be renewed at pleasure. It has been foimd by reoent triak, 
for two months, at Tincroft Mine, in ComwaU, upon the hardeit 
stones which that or any other mine in this country produoes, thail 
whilst the common cast-iron stamp-heads 'had lost 2 cwts. in y/mfjtA 
and upwards of a foot in length, the wear of the cast-steel shoes was 
barely appreciable ; and now it has been ascertained that tiia 
most highly-tempered steel may be used with impunity, they may be 
rendered comparatively everlasting for all moderate^ hard tin-stuff 
or other ores. Cast-iron being of equal density with the oxide of tin, 
it will be seen that in the experiment referred to, from the wear and 
tear of the common stamp-head, 2 cwts. of cast-iron per head becams 
inseparably mixed with Ihe tin-ore in two months, and sold as sooh, 
to the great detriment of the tin trade and manufacturers in genenl ; 
for as, in the present case, where the trial referred to was made, 60 
heads were constantly at work, the surprising quantity of 6 tons of 
cast-iron will have been smelted with the ore every two months. He 
first object of the patentees has been to remedy or prevent this evil ; 
and their patent, and the introduction of cast-steel for Uasting pur- 
poses, now getting into general use, will frdly effect it ; but there an 
other obvious advantages connected with this invention, of vast im- 
portance to the miner. The tin ore for the most part is only Hoond 
as an oxide, and the accidental admixture of iron being prevented, 
there can be no reason why it should not always fetch the {nice of ftM 
tin. In point of economy the steel shoes have an extraordinaiy adU 
vantage over the iron heads now in use — ^the shoe only, as belbn 
observed, requiring renewal, the other part of the head bdng sfanply 
a make-weight ; and a receiver, or sodcet for the shoe, wiU not be 
exposed to wesar or accident. By the application of the steel wbtM, 
the effective power of the engine wVUVte g;cea% Vncrasafi^ \ fw bendsi 
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ihftt the Tery frequent necessity for the stoppage of the machinery, in 
order to shift the tongues and introduce new heads, will be almost 
entirely avoided, it wUl always present a flat surface to the ore ope- 
rated upon. We need scarcely remai'k that the cast-iron head soon 
becomes rounded and misshapen, so that it is often necessary to 
throw them out at the end of a month's work ; added to which, it has 
been usual, with a view to economize, to continue to work the cast- 
iron heads till a very considerable part is worn away, to the manifold 
sacrifice of the power of the engine. This defect will also be obviated 
by the introduction of the steel shoe. 

To the gold mines of Brazil, and other places where the cost of 
freight and carriage is an object, from the great durability and porta- 
bility of the shoe this invention must be of the first importance. 
— Mvnimg J(mnwl. 

COATING IBON WITH COPPER. — ^WATTS* AND BURGESS' PATENT. 

This patent has just been taken out for coating iron nails, bolts, 
sheets, and tubes, with copper or brass. As this is effected by fusion, 
none of the injurious consequences that take place when the coating 
is deposited by electrical agency can occur. A long series of trials 
have been conducted at Woolwich Dock-yard, in which iron bolts and 
deck nails, coated with copper throughout their length, and having 
solid copper points fused to one or both ends, have been experimented 
upon. The copper ends are made sufficiently long to clench. These 
tipped or compound bolts are quite a novelty in ship-building, and 
possess all the advantages of solid copper bolts. 

The experiments in Woolwich Yard, under the direction of Mr. 
Charles Atherton, chief engineer, commenced with trials to ascertain 
whether the coating process acted injuriously upon the iron. Bars of 
Iran of various sizes were cut into equal lengths, and a certain num- 
ber of each size were then coated. These were tested in the hy- 
draulic machine with an equal number of the imcoated lengths ; no 
difference in their strengths could be perceived. Other lengths were 
subjected to cold hammering, being bent double and beaten close, but 
the texture of the iron was not at all injured. Iron bolts with a solid 
end of copper were then turned to exactly an inch in diameter, and 
placed in the proving-machine ; in all cases the fracture took place in 
the BoUd copper, and not at the juncture of the two metals, which it 
was afterwards found impossible to sever with a strain equal to 21 '6 
tons to a square inch. 

Deck nails were then driven into deal and African oak without 
ii^juring the heads, although in some instances no hole was bored to 
receive them. Two logs of African oak were bolted together with 
the pointed bolts, which were afterwards clenched in the usual way ; 
the togs were then wedged asunder, the heads drawing through the 
solid wood. This experiment was repeated, a copper bolt being sub- 
stituted for one of the compound bolts ; when the logs were set apart 
the copper bolt drew through the rings, the other standing firm. The 
trials were pronounced highly satisfactory by the officers Qk^^\s&£A.\A 
superintend ihem,—Jfec/ianic8* Magaaintf £^o. 15^^. 
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COATTNQ IRON WITH ZINO AND OTHXB MBTALS. 

Messrs. Gressel and Redwood, of London, have patented tiie 
following methods of Coating Iron with Zinc and other Metak. 

To Coat Iron with Zinc. — ^The Zinc is melted in an open yenel) 
and on its surface is placed a layer of the chloride of zinc, or a mix- 
ture of equal parts of chloride of zinc and chloride of x>ota88inm, in 
the proportion of eight of the former to two of the latter. When 
the salt is in a state of fusion, the metal to be coated is placed in the 
bath, and allowed to remain there till a coating of sufficient thickness 
has been obtained ; it is then withdrawn, and any parts of its suifuie 
imperfectly covered are sprinkled with sal ammoniac, and the sheet of 
iron again immersed in the bath. 

To Coat Iron with Silver. — ^The metal must be first amalgamated 
with mercury by the following process : — 12 parts of mercury, 1 of 
zinc, 2 of sulphate of iron, 2 of muriatic acid, and 12 of water, are 
mixed together, and heated in an open vessel to about 200° Fah. ; the 
iron is then immersed, and the mercury rubbed on its surfaoee mitQ 
amalgamation is effected. The silver or aDoy is to be mdted in a 
crucible, and the amalgamated iron placed therein, when a coating of 
silver or alloy will be deposited. 

To Coat Iron with Copper or Brass. — ^The copper or other coating 
is to be melted in a suitable vessel, and a stratum of boroBilioate ^ 
lead placed on its surface ; the iron is then to be plunged into the 
molten metal, and retained there until a coating is deposited on it 
Iron coated with the tin or lead may be treated in a similar maimer. 
Another method of coating iron wil^ copper is to place in a crucible 
a quantity of chloride of copper, upon which is laid the iron to be 
coated, and over that a quantity of charcoal The cruuible is then 
submitted to a red heat, the chloride of copper is fused, and a coat- 
ing of copper deposited on the iron. Or the vapour of chloride of 
coppec may be employed for the same purpose. The coating of cop- 
per thus obtained may be converted to one of brass, by exposing the 
sheet of metal to the vapour of zinc in a closed vesseL 



PRODUCTION OF GOLD BY ARTIFICIAL MEANS. 

M. Theodore Tiffereau states that he has discovered the i 
of Making Gold. In a paper read to the Paris Academy of Sciences, 
entitled, '* The Metals are not Simple but Compound Bodies," he 
asserts that he proceeds upon a principle admitted by all chemists, 
''that the properties of bodies are the i-esult of their molecular oon- 
stitution;" and he adduces numerous examples in chemistry, in 
which bodies assume different properties according as they have crys- 
tallized in one form or another, sblthough their composition remams 
the same. All that he had to seek was a substance which, by its 
catalytic forces, would act upon the body which it was desired to tnnB- 
mute, and then to place this last under certain conditions in contact 
with it to effect the change. He believes that there are but very few 
simple substances in nature, and considers that the forty metals now 
assumed to be such, are, in reality, combinations probably of one 
radical with some unknown body bitherto iio\. %\.\i^<^\ Wt which of 
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itself alone modifies the properties of this radical, and thus presents 
us apparently with forty bodies, whilst, in reality, there is but one. 
If any one have discovered this body which has hitherto escaped the 
resei^ches of philosophers, and can cause it to act on any given 
metal, is there anything surprising that he can change the nature of 
the metal by giving it, with a d^erent molecular constitution, the 
properties of that metal in which this constitution naturally exists ? 
This M. Tiffereau asserts he has done. 



MANUFACTURE OF IBON. 

Messbb. B. p. Walkeb, of Wolverhampton, and J. Warren, 
of Mile End-road, have patented an invention, which consists in first 
melting the iron in a cupola blast-furnace, or refining fire of the or- 
dinary construction ; thence it is conveyed in a fluid state to an 
improved puddling furnace, where it is kept in a high temperature, 
and mixed with suitable '^ fluxes," and subjected to the action of 
carbonic oxide, oxygen, and other gases, in order to purify it 
Irom those substances the presence or abtience of which constitutes 
the difference between wrought and cast iron. It is obvious that in 
place of melting the iron in a separate furnace, it may be at once melted 
in the puddling furnace. The patentees' claims are : — 1. The improved 
process or mode desciibed of manufacturing puddled iron. 2. The 
mode of manufacturing puddled iron, wherein a movable containing 
vessel or fiimace is employed for the purpose of agitating, and 
consequently ''puddling," the Hquid metal 



BRASS CASTING. 

The casting of the Brass Screw Propeller for the Agamemnon, 94, 
screw-steamship, at the foundry at Woolwich Dockyard, is thus 
described : — 

The quantity of metal required for the casting was about eleven tons, 
and the time occupied in running it first into an iron pot made for the 
purpose, and subsequently into the screw propeller mould, was about 
twenty minutes. The iron pot was expressly made for being used 
when large castings take place, and is so constructed that there is very 
HtUe chance of serious accidents occurring, as has been the case in 
some foundries, through some of the boiling metal falling on the men. 
The officers present were much gratified by the excellent manner in 
which the men were enabled, by the working gear, to gradually turn 
up the iron pot, containing eleven tons of fluid metal, and pour it into 
the mould ; while the pot was suspended by a powerful crane, without 
the slight^ apprehension of danger should any of the men withdraw 
from the gear, as it would remain safely in the position in which it 
was left until they again proceeded with the operation. The screw 
was cast eighteen feet in diameter, but it was to be reduced, when 
finished, to about sixteen feet, and the weight to about eight tons. 



BBASB TUBE-MAKING MACHINEBT. 

Ah ingenious Machine for making Brass Tubes without seam, the 
invention of M. Degrand, has been estab^bfidVii 'St«a\^) wA^^tn- 
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mises very excellent results. The tubes aro oast in hnm, (ssjf) 
twenty inches long, and of a great thickness. These are then pat on 
steel mandrils, the diameter of which answers to the interior diameter 
of the finished tube. The tubes on the mandrils are then placed in 
the machine, and passed between fluted rollers under a considenbk 
pressure. A reciprocating motion is given to the tube on which tiie 
mandrils are fixed ; and, at the end of each stroke, the tubes an 
slightly turned roimd, to expose a fresh surface to the action of the 
rollers. A continuation of this process swages out the short thick 
tube to a long thin one, of the desired dimensions. A machine, under 
the same patent, has been set to work in Engknd ; and, having been 
constructed after the one above-mentioned, is still more simple 
and effectual Under the ordinary system of making brass tubts, 
the brass is cut into sheets of the proper size, the alternate edges an 
bevelled off in a planing-machine, and the plate is then bent <m a 
mandril with the hammer, and brazed, the bevelled edges forming 
the joint. The rough edges are then cut off in a lathe, and ths 
tube cleaned with acid to ^lish it — Artiza/n, 



PATENT METAL-DEPOSITINO PROCESS. 

Messrs. Morris & Johnson have patented a process whidi em- 
braces the Deposition of Alloys of gold and silver, Grerman sQver, 
brass and zinc, all of which can be deposited with ease, certainty, and 
despatch upon any metals whatever; and particularly upon iron. 
Thus the patentee can deposit metallic alloys on surfaces composed 
of malleable iron, wrought-lron, cast-iron (which is found to require 
great battery powers), steel, soft iron, tin, zinc, lead, copper, and aU 
tiie inferior metals. This process also enables the thickness of the 
deposit to be adjusted to the greatest nicety. 

There are some points incidental to this patent of a new and very im- 
portant character. It is well known that hitherto silver has not been 
successfully deposited upon steel, without having recourse to an inter- 
mediate coating of copper. The advantage to the practical operator of 
being able to dispense with this intervening step, which greatly enhances 
the cost of the process, and the time consumed in accomplishing it, 
will be readily appreciated. In several other metallic combinations 
the same observation will apply in a greater or less degree ; and it may 
be considered, for this reason alone, that Messrs. Morris and John- 
son's patent will become extensively available in a great number of 
important manufactures. Hitherto, in certain of these, the difficulty 
experienced in depositing upon iron and steel has been the want ol 
adhesion ; but by this invention perfect adhesion is secured, together 
with any thickness of coating. The beauty of the brass deposit, 
aided by the fineness and high polish of the surface, presents a dose 
resemblance to gold. — Aiechanics' MagaziTie, No. 1554. 



DETECTION OP IRON SHILLINGS AND SOVEREIGNS. 

Bt applying a small pocket magnet to a counterfeit coin of the 
shove kmq, it is instantly attracted, and may thus be lifted up from 
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a fMe, yrheareaa genuine coins ore unaffected. A ddicately-suspended 
magnet needle is a still more sensitive indicator. 



EXTBAOBBDrABT LENGTH OF WIBE FROM ONE PIECE OF METAL. 

A liEHABKABLB specimen of the ductility of copper has been 
manufactured at Mr. Walker's mills, Fazeley-street, Birmingham. 
The metal referred to weighed about 123 lbs., which was drawn out 
to a length of upwards of four miles, to be laid down as a line of tele- 
graph without Imk or weld. 



WROUGHT-IBON BY A NEW PROCESS. 

An improvement in the Manufacture of Wrought-iron has been 
claimed by Mr. James Ronton, of Newark, New Jersey. It consists 
in the production of pure wrought-iron directly from the ore, with 
mineral coal ; thus cQspensing with the time and money-consuming 
process of reducing it first to pig-iron, and thence to wrought-irun by 
puddling, or with charcoal An Association called the American Iron 
Company has recently erected works in Newark, the right to the 
new process having been secured to them for New Jersey. The chief 
advantages claimed for the invention are, that the iron is produced 
for some 20 dels, per ton less than the puddled or charcoal iron, and 
that it is worth 10 dels, per ton more, on account of its superior 
quality ; that a greater quantity of the iron is extracted &om a given 
amount of ore than by the old process ; and that it is the only process 
by which pure wrought-iron can be produced. It requires about two 
t^i8 of ore and one ton and a-half of coal to produce one ton of the 
wrought-iron. Mr. Mushet, if we rightly recollect, suggested this 
same process some years since. 



EMPLOYMENT OF IRON FOR BUILDING PURPOSES. 

Mr. Charles Cowper, of Chancery-lane, has patented a peculiar 
method of Manufacturing Iron for Building Purposes. His claims are 
for •wrought-iron beams, with two or more bearing surfaces on their 
lower flanges, for floors, roofs, bridges, and other like structures ; the 
manufacture of rolled wrought-iron joists of certain sectional forms 
for building purposes ; a mode of constructing hollow wrought-iron 
beams, breastsummers, door posts, and columns ; and the manufac- 
ture of rolled wrought-iron bars, of certain sectional forms, for window 
frames and cases. 



CAST-IRON LIGHTHOUSE FOR THE FALKLAND ISLANDS. 

Messrs. Gkissell have completed this Light-house by order of the 
Admiralty Commissioners. The shell of the tower, constructed of 
1 in. concentric plates with 4 in. flanges drilled at 6 in. intervals to ad- 
mit 7*8th in. bolts, is in form a finistrum of a cone 47 ft. in height to 
the balcony floor, with a diameter at the base of 14 ft., at the top 
9 ft. Up the centre of the tower an iron column is fixed to take the 
weight of the hghtmng apparatus — a catoptric 6^B\i€m. ol V^<& «&i<sa\A 
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class, the manufacture of Messrs. Wilkins, of Long Acre ; and <m 
this column are cast pockets to receive the T iron joists, supporting 
the two wrought floors ; the third and topmost floor, secured by the 
same means, with the additional assistance of cast omiunental 
brackets, being allowed to project some 8 ft. beyond the outer edge of 
the structure, with a 4 in. flaiige, forms a circular abacus 15 ft. in 
diameter as a capital to the tower, and on this rests the octagonal 
lantern, ventilation being by means of the vane. The total height of 
the erection is about 67 ft. The weight of tower and lantern is neaity 
50 tons. 

IBON BUILDINGS. 

Messrs. Bellhousb & Co., of Manchester, have received orden 
to prepare an Iron Custom-house and Public Store for Pa3rta^ in Pen, 
of very considerable magnitude. The ciistom-house will be 70 feet 
square within the walls, and have balconies and verandahs projecting 6^ 
feet from each &ce of the building. The main portion of the structure 
will be of two lofty stories, and there will be a platform 22J feet 
square above the roof, from which will rise a circular tower, with a 
smaller tower above, surmounted by a cupola and flag-staff: the ex- 
treme height from the ground to the top of the flag-staff will be above 
100 feet. The whole of the exterior YnR consist of cast-iron uprights 
and wrought-iron framing, with sheets of galvanized corrugated iron 
attached thereto by means of bolts ahd rivets. Each of the storieB 
will have a main central passage 13 feet wide, from which the varions 
rooms and offices will be entered. The whole of the interior will be 
floored, lined, and ceiled with wood. The iron store or war^ouse 
will be of a plainer design, consisting of a large building under one 
roof ; the extreme length being 120 teet, and the width 90 feet. The 
cast-iron uprights of this building will be of the form recently patented 
by Messra. Bellhouse. These uprights are in section a hollow column, 
having side wings cast thereon of such a form that the corrugated 
sheets will fit in a simple way to the ribs. The main entrance will be 
at one gable end, and will consist of an arched grated opening, with a 
gateway, through which a covered area for loading and unloa£ng wiH 
be entered, 60 feet long and 30 feet wide. — Messrs. Bellhouse have 
recently sent out to India the iron roof of a church, calculated to ob- 
viate the intense heat of tropical climates. Wrought-iron principalB 
extend frx>m wall to wall across the building. Bebated wooden boazds 
14 inch thick, are fastened upon them, and over these a layer of thick 
dry hair felt is nailed, with a final external covering of corrugated 
sheet-iron. — At New York a lodging-house is being prepared for the 
accommodation of 1000 persons. Its height will be eight stories, and 
the outside dimensions 200 feet square, having a courtyard in the 
centre. The exterior is being made of iron, and the inner waUi and 
partitions of brick, and it will be thoroughly fire-proof in every part 
The cost, including piurchase of land, is expected to amount to 
400,000 doUars.— Builder, No. 552. 

Messrs. Newton and Fuller, of Plough Bridge Works, Rotherhithey 
iare designed an Iron Warehouse, SOO iee\.\oii^\i^ 1^ feet wide, 
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which will be the largest building of its kind which has ever been 
exported. The roof and sides are to be formed of corrugated iron ; 
sixty-four cast-iron columns support the roof, all of which are hollow ; 
the girders connecting the columns are made so as to form a rain- 
water gutter, and at the same time to support the roof and main ties ; 
the light will be admitted through rough plate glass. The whole is 
designed with the greatest simplicity, every part being a duplicate 
one of the other. All the parts of the building, even to the founda- 
tion stone, will be shipped &om England. 



ZINC HOUSES. 

Mr. Middlemass, of Edinburgh, has constructed several Houses 
of Zinc, which are much more moderate in price than those of cast- 
iron, and are of much lighter freight ; are not so liable to rust or 
corrode ; and being non-combustible, are better adapted for emigrants 
than houses made of wood. One of Mr. Middlemass' houses is thus de- 
scribed : — ^The house is formed of zinc plates, fixed on timber frames — 
each being three feet broad by eight feet in height. The different parts 
of the erection are connected in the interior by means of rods and 
screws ; and being placed on sleepers, it is fixed by bolts to the 
ground, and is amply secure. The interior is divided into three 
compartments, consisting of a shop or store in front, with space for a 
plate-glass window, and two rooms behind to serve as a dwelling- 
house. The front apartment for business is 15 feet by 10 feet 6 
inches ; and the rooms in the rear are each 10 feet 6 by 7 feet 6 
inches — ^both being ventilated, well lighted, and having an air of com- 
fort. The height to the eaves is about 8 feet, but to the apex of the 
POof 12 feet. The exterior presents a smooth surface of zinc ; but 
within, the framework admits of the walls and ceiling being easily 
lathed and plastered, lined with wood, or tastefully adorned with 
canvas and paper. The facility of construction is one of the chief 
characteristics of the invention. The whole does not exceed two 
tons in weight, and is easily packed in two boxes, the wood of which, 
being grooved, forms the flooring of the portable premises when 
they are set up in the colony. 



HUNTER S PATENT ANCHOR. 

In Mr. Hunter's Anchor the form of the palm is something like an 
inverted plough, the concavity being in front ; so that when the ship 
draws upon the anchor, it is more inclined to penetrate deeper, than 
to be drawn through the ground parallel to the surface. But the chief 
feature is the stock. Until recently, the stock has only answered 
the purpose of " canting," or placing the anchor in a position for en- 
tering the ground. Now, as the stock lies at right angles to the line 
of traction, it seems evident that it might be adapted to the purpose 
of holding ; but the great difficulty, we understand, in effecting this 
object, arises from the inability to construct anything at this part of 
the anch(»: that would not foul the cable, and, also, not havQ t£a^racN[ 
great disadvanta^ of increasing the weight. T\^ )^<^ -^^^eoX^^^ar 
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pects to have accomplished by making the stock of iron plates, hollow, 
convex next the arms and concave on the other side, so that it acts 
like a short arm, extending &om one side of the stock to the other ; 
and thus becoming a most efficient and powerful auxiliary to the arm, 
and adapting the anchor for either hard or soft ground. 

FntE-PROOF BUILDINGS. 

Mb. J. Babbbtt has read to the Institution of Civil Engineers a 
paper on the '^ Construction of Fire-proof Buildings." The author 
first introduced some remarks on the use of timber for building pur- 
poses, referring to its injurious effects in weakening the walls of build- 
ings, its combustibility, and its liability to dry-rot and the ravages of 
insects ; — the great loss of life and tne vast destruction of property 
resulting from its too common use in buildings rendering essential 
some strong measure, by which the pubtic safety would be insured. 
The iron-girder and brick-arch system of construction was then re- 
ferred to ; and the evils which might result from the adoption of 
that principle were exempHfied by reference to the fall of the cotton- 
mill at Oldham, in 1845, — where the latei-al thrust of one of the arches 
having fractured a cast-iron beam, had caused the sudden destruction 
of the entire building. The author contended that a system liable to 
produce such calamitous results could not be regarded with that degree 
of confidence which should be felt where many Uves and much pro- 
perty were at stake. The paper then proceeded to describe the sys- 
tem of fire-proof construction which had been to some considerable 
extent adopted as a substitute for the usual methods of building, and 
as a remedy for the defects complained of. The chief objects to be 
accomplished were described to be — making each floor of the building 
fire-proof, so as to prevent the communication of fire from story to 
story, avoiding all lateral thrust or weakening effect upon the walls, 
securing the building from the attacks of diy-rot, giving increased 
durability to the structure, and rendering it at the same time prac- 
tically sound-proof; combining these advantages at the same time 
with simplicity and economy of construction. In accomplishing 
these objects, joists of wrought or rolled iron of an improve! form, 
combining lightness with great strength and economy, were used ; 
and by the employment of layera of incombustible materials, chiefly 
concrete, support^ by and consolidated with the joists, a strong and 
solid fire-proof foimdation was obtained, upon which any description 
of finished surface adapted for a floor or roof might be laid. The 
various parts of the structure having been minutely described^ it 
was stateid, that in point of strength the floors even of an ordinaiy 
dwelling-house constructed on this principle would, if crowded to the 
utmost possible extent, be loaded with only one-fifth of their breaking 
weight. The fullest details were given of the actual as well as the 
relative cost compared with other floors under all circumstances ; 
and it appeared, from a detailed comparative statement of the cost of 
different floors for domestic buildings, given in an appendix to the 
jmper, that substantial andwell-constructid timber floors were actually 
more ooBiiy than the fire-proof floors finished with a surface of cement 
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— and that the fire-proof foundation finished with the ordinary boarded 
sorfiice was, on the average, very little more expensive than ordlnaiy 
timber floors. — InstitiUion of Civil Engineera. 

GLASS AND IBON PAVEMENT. 

Mb. Htatt, of New York, has invented a Pavement of Glass and 
Iron, by which underground apartments are made as pleasant as those 
above. The illuminating portion of the pavement is made up of 
sections, each section being a cast-iron grating, all the interstices of 
each grating being fitted with glasses to correspond. Every glass 
might be destroyed, and a sare footpath remain ; and every glass 
might be destroyed, and burglary be still prevented. 

IBON PAVEMENT IN AMEBICA. 

Ibon pavement laid down in the streets of Boston has, it is said, 
been eminently successful. After seven months' wear, and the frosts 
of winter, the street is said to present as smooth a surface [rather 
too smooth, may it not be ?] as when the pavement was first laid, and 
the sensation of riding upon it is like that of passing over a bridge. 
Tliis pavement, which is said to have been invented by Mr. W. D. 
Terry, is described as consisting of cylindrical boxes of cast-iron, 
about a foot in diameter, divided into compartments so small as 
not to admit the hoof of a horse. These cells are filled with 
gravel, or any suitable substance, and the upper surface so grooved 
as to prevent tlie possibility of a horse slipping upon it. The boxes 
are finnly bound together by flanges and commissures, yet the pave- 
ment, it is added, can be easily taken up in case of necessity. — 
BuUder, No. 556. 

IMPB0VEMBNT8 IN THE PRESERVATION OF WOODS AND METALS 
FROM DEOAT. 

The composition specified in Machabee's patent is formed by melt- 
ing together three l-5th parts of vegetable tar, one part of mineral 
tar, one-sixth part of resin turpentine of Pinus Larix, one-third part 
of wax, one-sixth part of white grease, with or without the addition 
of one^tiiird part of Boman cement, and a similar quantity of hydraulic 
lime in fine and sifted powder. The mineral ingredients are added to. 
the others when in a boiling state, but are only required in those cases 
in which the material to be coated with the composition of mastic is 
to be exposed to the action of heat. The composition is applicable to 
wood, metal, brickwork, &c., the surfaces of which must be well 
flleaoed Tpnor to its application, which may be efifocted by means of a 
broiii, whilst in a heated state, and any number of coats may be em- 
ployed. When the composition is used for covering the inner sur- 
ttoes of walls, a coating o( plaister is applied over the mastic. — Phar^ 
macemikalJoumaL 

PRESERVATION OF TIMBEB. 

' Mb. H. Botteb Bubt, O.E., has read to the InaUtraivsa c^ C^yt^. 
Bngineers a paper on the " Nature and PropertiAH oi TimSoeC) ^^iT>i^ 
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noticoB of the MYenl metiiodi now in use for its preservtttian from 
decay." The author first examined the difBerent species of home 
and foreign-grown timber, their various properties, uses, tendencies 
to decay, under certain circumstances ; the most apparent causes of 
dry-rot, the formation of fungi, the action of wet and of heat; 
noticing the extraordinary duration of specimens of timber foimd 
in Egypt, in the ruins of Nineveh, and in the more recent monastic 
and castellated edifices of this country. 

The chemical constitution of wood was examined in order to trace 
the origin of decay, and to lead to the consideration of the most 
efficient means of arresting it. The necessity for some efficaoioos 
and yet moderately cheap system of preserving timber, was insisted 
on, from the CTeat demand for railway and other engineering woria^ 
not only in Europe, but even in the East Indies ; where it was 
remarkable, that the wood which would resist the climate and the 
ravages of the white ant, was only to be foimd at such dirtances 
inland, that the expense of carriage, in a country devoid of good 
means of commimication, rendered it more economical to buy fir 
timber in the north of Europe, convert it to the required dimensions, 
saturate it with creosote in England, and convey it by sea to 
India, for the use of the railway now in course of construction in 
that country. 

The earliest record of preserving animal and vegetable substances 
was traced back to the Egyptians, whose miunmies were embalmed 
by being boiled in pitch, found floating in the lakes ; the linen and 
the timber so preserved gave the first idea for adapting the process 
to the wants of the present period, and several of the patoits 
granted were enumerated and commented on ; the greatest space 
' jing devoted to those of Kyan, for chloride of mercury ; Burnett, 
for chloride of zuic ; Margary, for acetate or sulphate of copper ; 
Payne, for the use of two solutions in succession, mutually decom- 
posing each other, and forming an insoluble substance in tiie pores 
of the wood ; and Bethell, for creosote, or oil of coal-tar ; — which last 
had, by its extensive employment in harbour, railway, and other 
engineering works, proved, that when properly executed, the Preser- 
vation of tiie Timber from decay and from the ravages of insects 
might be considered complete. 

The paper was illustrated by a series of models and drawings, 
showing the various apparatus for the several processes, enlai^ged 
diagrams of microscopic views of sections of several kinds of timW, 
botib in the natural state and after being creosoted ; experiments on 
the degrees of saturation by the process, and on the transverse 
strength of the timber ; with the results of the improvements intro- 
duced into the system by the author. 

In the discussion on this paper, the theory of the various pro- 
cesses was carefully described ; the action of tiie solutions in water 
of metallic salts, such as chloride of mercury (Kyan's), chloride 
of zinc (Burnett's), or sulphate of copper (Margary's), was, if the 
mixture was sufficientiy strong, to coagulate the albumen in the sap ; 
/but the £bre was iefit unprotected ; and it A)eVng a ^TCPgcaci-^ of aDramfin 
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to render innocuous the corrosive sublimate combined with it, the 
marine worm, or the white ant, would immediately attack wood so 
prepared. 

Creosote had the same effect of coagulating the albumen, whilst it 
gave a waterproof covering to the fibres, prevented the absorption of 
water, and was so obnoxious to animal life, that, hitherto, no instance 
had been adduced of well creosoted timber having been either 
touched by decay, dry-rot, or the marine worm ; and the trials made 
in India showed that it was equally objectionable to the white ant. 

The chemical products of the distillation of coal tar were described, 
and it was shown that the naphthaline was essential as an anti- 
septic ; that the process should be carried on with heated creosote, in 
Older that this product should not crystallize in the capillary tubes of 
the wood; and that it would be advantageous to desiccate the timber 
before it was 'submitted to the process. For this purpose, it was 
proposed to dry the wood by smoking it in an oven, whence it should 
be conveyed, on the same trucks, into the cylinders, exhausted to the 
extent of 26 or 27 inches of mercury, and then saturated with heated 
creosote, under a pressure of 120 lbs. to 150 lbs. per squiire inch. 
Wood thus saturated to the extent of 7 lbs. or 10 lbs. per cube foot, 
might be presumed to be indestructible, as when, even by a less 
perfect process, such an extent of saturation had been attained, no 
authentic instuice of decay, or injury &om worm, had ever been 
adduced ; nimierous specimens of wood so prepared, that had been 
undei*ground and in the sea, for from twelve to twenty years, were 
exhibited, and all were perfectly sound. 

The alburnum or sapwood absorbed the creosote more readily than 
the heart of the timber, which could, however, be penetrated by the 
solution of chloride of zinc (Biurnett's process), of which it waf;i 
stated, that careful analysis demonstrate its intimate combination 
with the timber ; it was therefore suggested, that in cases where the 
complete preservation of the timber was of vital importance, and 
expense was not a consideration, the wood should be first subjected 
to Burnett's process and then be creosoted, by which combined meana 
it would become indestructible. 

It was shown, that dry wood only should be subjected to creosot- 
ing ; by that process sapwood, otherwise almost useless, could be 
rendered very serviceable ; and that for piles for marine work, whole 
round timber should be used, because the outer portion, or the 
alburnum, was so much more readily saturated with l^e oil ; and this 
prevented the worms from making an inroad into the heart. 

Timber should not be kept floating in ponds, as in London, but it 
should be stacked in the docks, as in Liverpool and Gloucester ; 
whoi the tubes were filled with moisture no oil could be forced into 
them, even by the heaviest pressure. 

By returns from the Leith Harbour works, it was shown, that the 
average quantity of creosote absorbed by the timber was 57| gallons 
per l<Mkd, or 677 lbs. weight, forced into 50 cubic feet of wood. 

Piles, 14 inches square, of unprepared timber, at LoNR^i&^fi^ 
harbour, were shown to have been eaten aw&y V> '^VxiO[ieA«a^saacA> 
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in four yean, whilst creosoted piles, of the same dimenaiong, drifoi 
alongside them, were petfecUy untouched ; specimenB of bodi mn 
exhibited. 

Some specimens were shown of curious coke, produced from the 
pitchy residue of the distiUation of creosote ; it waa quite free from 
sulphur and earthy particles, and was found to be very valuable Ibr 
smelting iron, for which purpose it was beginning to lie largdy uaed 
near Birmingham. 

It appeared to be admitted that all the various processeB somewhat 
reduced the transverse strength of the timber when dry; and the 
metallic salts affected the iron bolts, or fastenings. 

The natural juices of some woods did this ; and a bolt was ex- 
hibited which had united beams of elm and pitch pine, and wms oor* 
roded entirely away at the junction. 

It was shown, that on some railways in the north, unprepaied 
yellow pine had been down, as longitudinal sleepers, for sixteen yean, 
and was still perfectly free from decay, although its natural term bad 
expired by being crushed under the loads constantly travelling over 
it. The effect of " greenheart" timber in resisting the attadu ai 
worms, was particularly noticed, and it was admitted^ that but for 
its great cost it would be extensively used. 

Experiments were mentioned, that were made at the Royal Pkr, 
Southampton, on timber prepared by various processes ; and the 
result was, that the creosoted wood alone resisted the attack of the 
*' Terebrans," with which that water was peculiarly infested. 

The discussion was renewed by the exhibition of spedmens of 
timber, rendered uninflammable by Sir W. Burnett's prooess (cfakride 
of zinc). It was stated that in the most intense fire, timber, or entk 
linen, so prepared, could only be charred, and would never bunt mto 
flame. 

The President exhibited, from Southampton, portions of uiqiro- 
pared, and of creosoted, timber, which had been attached to the 
worm-eaten piles of Southampton Royal Pier, in February, 1848, 
below the level of hi^ watw of spring tides. The spedmaDS 
showed, that whilst the unprepared and the ** Payneized" timber was 
entirely converted, by the worm, into a mass of disintegrated fibte, 
the creosoted timber had not been touched by those insects. 

NIW LOCKS. 

At the meeting of the Society of Arts, on April 20, several com- 
munications were read in competition for one of the Sodet/s pn> 
miums — No. 83. *' For the invention of a good and cheap Look, 
combining strength and great security from fraudulent attempii; 
cheapness, freedom from disarrangement by dirt, and requiring caaijtk 
small kej. 

The first was uu, Mr. E. B. Denison's New Lock," by S. Mor- 
dan and Co. 

Mr. E. B. Denison expUuned the construction of this Lock, of 
which two specimens had been sent to the Sodety for exhibition by 
Meesra. 8. Mordan and Co., the makera. Oiie of thaae 
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was a Uffge lock for iron safes, and the other a drawer-lock of the 
usual size. The fbUowing is the description which had been sent in 
by Means. Mordan : — 

Hub Lock is submitted to the Society as complying with the requi- 
sition in their premium Ust of this year. It will be evident from in- 
spection that both the tumblers and the " stump '' of the bolt have 
greater strength and means of resistance to force, than in other locks 
of the same size ; while the key of this lock, which is suitable for 
safes of the largest size, and capable of shooting any number of bolts, 
onfy wdghs one-third of an ounce. 

This smallness of ike key in proportion to the size of the lock is 
not obtuned, as in some other safe-locks, by diminishing the size and 
strei^th of tiie tumblers, but by giving the key nothing to do except 
raising the tumblers, without the resistance of any springs. The bolt 
is shot by the handle, and the lock is thereby also completely locked 
without using the key at all, and the key is only required to raise the 
tomUers again to such a position that the handle can open the lock ; 
whereas in the class of safe-locks above referred to, the ultimate security 
is only tiiat due to the strength and security of a small lock which is 
locked into the main bolt by a key made after it is shot by the handle. 
This mode of locking a door without using a key may be a great con- 
venience to those who are obliged to leave their places of business 
before the time of locking up, and who are unwilling to leave their 
keys with clerks, whom tiiey might readily trust to lock up the books 
and other things by merely turning a handle; it also removes all 
temptation to leave the key in the lock, wliich sometimes exposes it 
to the risk of being stolen, or having an impression taken. At the 
same time it is free from the objections which apply to spring or self- 
shutting locks, though it possesses aU their advantages. 

The makers believe that this lock is quite as secure frt>m picking as 
the fiunous American lock, which is much more complicated and ex- 
pensive, and requires a very large key. The mode of picking which 
was described in the Encylopcedia Britamdca some years ago, but has 
lately acquired more celebrity from the performances of Mr. Hobbs, is 
here prevented, by rendering it impossible to feel or produce any pres- 
sure of the bolt on the tumblers, so long as the key, or any other in- 
strument, is in the keyhole. For when the key is pushed into the 
lock against the curtain, which is held up by a spring behind it, a 
square plug at the back of the curtain descends into a notch in the 
bolt, and so prevents it from being moved at all ; and it is so con- 
structed that when the curtain-plug is in this notch, the stump does 
not quite reach the ends of the tumblers, and therefore, although it is 
perfectly easy to raise the tumblers by any key or picker, their bear- 
ing against the stump cannot be felt ; and, on the other hand, if the 
b<3t be drawn back by the handle so as to bring the stump against 
the tumblers, then the^urtain -plug cannot be pushed into the notch 
in the bolt, and the keyhole remains closed against the introduction 
of any instrument. 

It has been stated that most tumbler locks, with ke^\i<cA<e(i^ ^i ^^ ^"i- 
dinaij siz^ can also be opened, by observing axidxQB8«Qra^^^ca«v^g^*^A 
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keyhole the distance from thedrill-pin, or centre of the keyhole^ stwhioh 
the key b^ins to leave a mark on the tumblers. This is prev«:ited hen 
by the smidhiess and depth of the keyhole, both of which render it 
impossible to get a sight of the timiblers at the point where the key first 
touches them. In tUs way, therefore, the snuJlness of the key adds to 
the security of the lock, besides the more obvious advantage of conve- 
nience of carrying in tiie pocket, without the temptation to leave it 
out on account of its bulk ; and it also renders it impossible to intro- 
duce any instrument of sufficient strength to force open by sheer 
violence a lock of this strength and construction. By way of security 
against drilling a false keyhole into the lock, there may of course be 
a thick case-hardened or chilled cast-iron plate between the lock and . 
the front of the door ; and it will be observed that nothing would be 
gained by drilling into the curtain, as you would only in time oome 
out through the square plug into the inside of the door, and not into 
the inside of the lock. 

As a proof of the indifference of the lock to dirt, as well as its 
simplicity, the work was left as rough as possible. The tumblers are 
merely short lengths of hoop-iron, and both the tumblers and the 
friction-plates between them were left as they came from the roller. 
In fact, instead of friction being, as in other tumbler locks, a thing 
to be counteracted as far as possible, the friction in this lodn was an 
advantage, as it helped to keep the tumblers steady, in whatever posi- 
tion they might be required to assimie, either by the key or the 
handle ; and for this purpose one or more of the separating plates is 
also bent a little, so as to make them always act as friction-springs on 
the tumblers. In tumbler locks of the usual construction, if a 4rop 
of thick oil, or any other substance, got between any tumbler andths 
adjacent tumbler, or plate, it might easily overcome the power of the 
spring to depress the tumblers, and the lock then came to a ''dead 
lock," as there were no means of introducing a substitute for the power 
of the spring, so as to bring down the sticking tumbler. If a spring 
got broken, which occasionaUy happened where they were allowed to 
get rusty, the same result took place ; whereas, in this lock, there 
. were no tumbler springs, and there was always the power of the 
handle to bring down the tumblers. It mi^ht be observed, also^ that 
the curtain having no opening at all in it, kept the keyhole Gk)aed 
against dirt, and the corroding effects of a damp or smoky atmo- 
sphere. 

The second paper was on "Mr. Andrews's Snail-Wheel Lode," 
also by Mordan and Go. 

This communication was also accompanied by a specimen, which, it 
was considered, satisfied all the prescribed con(titions, excepting as re* 
gards the smallness of the key, which was of the usual size. The 
makers were of opinion that it was impracticable to make a veiy 
small key to a good and secure lock, unless % double action were in- 
troduced ; for in all single action locks the key must be solid and 
•strong enough to raise the tumblers and shoot the bolt ; on the other 
hand, a double-action lock was incompatible with simplicity and 
cheapness. The great recommendationa ol t\aa lods. were its great 
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seearity from picking ; its rimplidty and consequent cheapness ; its 
ffreat originalitj ; its unnsuaL strength and durability ; its non- 
uability to get out of order, from dirt or any other cau^ ; the impos- 
sibility of making obseryations or measurements through the keyhole, 
with a view to making a duplicate key ; its easy adaptation to any 
purpose for which locks were required. 

As regarded its security, the tumblers were circular, revolving on 
a pivot, instead of being oblong, which was the usual form ; conse- 
quently, it was impossible to feel the pressure of the bolt upon them, 
M in nearly all existing tumbler locks. The oblong tumblers could 
only have a limited action in a small segment of a circle, and were 
tlienrefore susceptible of a comparatively small number of changes, 
whereas the changes produced by the revolution of circular tumblers 
were ahnost innumerable. From the extremely novel construction 
and arrangement of this lock, it was self-evident that no sight of the 
tumblers could be obtained which would in any way assist an expert 
thief to make an instrument to open it. Its simplicity and conse- 
quent cheapness were due to the absence of all springs in connexion 
with the tumblers; to the original form of the tumblers, which 
enabled them to be stamped out at the press from thin sheet iron ; to 
the simple and direct action of the tumblers on the bolt ; and gene- 
rally to its being quite unnecessary to highly finish any of the 
parts, and the great ease with which the whole was adjusted. Another 
recommendation was, that if the key should be lost, the lock could 
be altered in a few minutes (at little or no expense), by simply chang- 
ing the relative position of one or more of the circular tumblers. 

Mr. Hobbs said he saw nothing in Mr. Denison's invention which 
was not common to many other locks. The plan of turning the lock 
by means of the handle was common. Small keys for strong locks were 
$Sbo common ; and in the French department of the Great Exhibition, 
there was a lock exhibited in which six large bolts were shot with a 
key no larger than a watch-key ; but he thought the smaller the key 
tlie greater was the chance of imitating it. 

Mr. Hobbs also made other objections, which were replied to by Mr. 
Denison. 

Upon the decision of the Society, which awarded their medal, and 
a premium of £10, for a lock that answered all the requisitions, Mr. 
Hobbs states : — 

*< On calling at the Society's rooms to inspect this piece of mechanism, I was 
sarpriaed to discoTer that it was constructed on precisely the same principle as the 
' Tale Lock/ described in a paper read before the Society in January, 1862, and 
of the same construction as loolu manufactured and sold by Mr. Cotterell, of Bir- 
wrmg^iimi ; in short, that it had no claim whatever to be re^;arded as a new inven- 
timiDT ^ Committee of the Society, however honestly it mie^t have been sub- 
nittea as one by the maker. The want of originality in the lock, supposing that it 
amawered all the eondUions named in the circular, might have been passed over as 
a venial offence. This, unhappily, was not the case. That the essential requisite 
of iecnrity— ' great security, as it is expressed in the circular— did not belong 
to it, was proved by a very simple experiment. To be brief, J picked ikis prize lock, 
im ike preeence qf parties connected with the Society, in the short space qf thrsa 

G 2 
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ohubb's impboved lock. 

Mbbsbb. Chtjbb, of St. Paul's Churchyard, and Mr. John (xO«ter, 
lock maker, have patented certain improvements in locks and latches. 

The first of these improvements consists in forming the sliding-bolt 
of a lock in two parts, the one hinged to or moving on the other, a 
spring being applied between the parts of the bolt with a tendency tQ 
keep them correctly together. The key only-acts on the movable 
part of the bolt, and any pressure put on the bolt for the purpose of 
acting on the tumblers separately will be interfered with oy the 
movable part, which rises so as to press against the stump. The 
tumblers are provided with inclined projections, which, acting against 
a stud on the movable part of the bolt, cause it to rise when the 
bolt is shot ; and any applied pressure tending to force the boH back 
is resisted by the stump till all the tumblers are lifted to their oor- 
rect positions by a true key. The lock is provided with a screen to 
the keyhole and detectors to the tumblers. 

Another improvement is, that on the screen is afifixed a fiJse hit, 
which acts on the tumblers when the screen is turned, but not cor- 
rectly, unless it is turned by the proper key. This part of the inven- 
tion is more particularly applicable to latches or locks with lifting 
bolts. 

JENNINGS* S NEW LOCK. 

Mb. Lewis Jennhj^os, of Fludyer-street, Westminster, has patented 
an improved construction of Lock. 

This lock is composed of a series of permutation plates, pierced 
with a central hole for the key, and arranged within a rotary cnrlinder 
or casing, furnished with a projection to receive the action of we key, 
and with recesses in the outer periphery to receive tumblers when aQ 
the plates have been brought to the proper point. The key is formed 
of a similar number of plates, each with a recess of a different length 
to act in succession on the permutation plates, and bring them round 
to receive the tumblers, which are worked by one of the plates made 
cam-formed for the purpose. The case containing the permutation 
plates and tumblers is surrounded by a permanent flange or case re- 
cessed to receive the tumblers when held out by the plates, so as to 
prevent the rotary cylinder turning when locked. This cylinder 
has combined with it an eccentric fitted to a yoke in the bolt, for the 
purpose of throwing the bolt ; the eccentric being at the dead point 
when the bolt is thrown, so that any pressure applied to the bolt to 
force it in, will have no tendency to turn the eccentric. 

PABNELL*S "MASTEB-KET DETACHMENT." 

This instrument is an important supplementary adaptation to the 
"Defiance Lock," invented by Mr. Pamell, of Little Queen-street, 
Holbom, by means of which a great ulterior purpose is accomplished 
in that highly ingenious contrivance. There are three principal 
points in tiie " defiance lock" which deserve notice — ^the expandmg 
hit of the key^ the revolving curtain or cap, and the serrated notehes 
ia the ^^ stump" and in the levexB. T\ra\., m^i5a. T^^ga^\ft\SQakflY« 
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VfheD. thiB has moved through a given p(»rtion of its revolution, — 
about a quadrant, — ^it oomes in contact with a "detector/' or ob- 
stacle, which would arrest the fichrther progress of a false key. The 
true key passes the point by means of its expanding bit, which is a 
piece of hard steel, sliding outwards upon the ordinary bit. At this 
critical point of the course of the key, a steel cam-plate, or eccentric, 
at the base of the pin, comes into play. By the revolution of the 
key against this plate, the movable part of the bit is thrust out- 
wards, and presses against the detector, enabling the key to pass the 
pointy raise the levers, and shoot the bolt. In returning, the ex- 
pondbig bit is brought back by another arrangement equally simple. 
The revolving curtain is made of hardened brass. It revolves abDut 
the pin as a centre ; and, therefore, with the key, and its upper plate, 
is in accurate contact with the interior surfetce of the lock-plate. An 
aperture is provided for the key in this plate, and the cap extends 
around the side of this aperture downwanls through the whole depth 
of the lock, forming a small chamber, within whidi the bit fits accu- 
rately ; so much so, that the finest point cannot find access to the 
works. As the key moves, it carries the curtain with it, the solid 
part of which closes over the keyhole. With a false key, which a 
buiglar would have infinite difiiculty in admitting into the curtain, 
the curtain might be brought up to the detector, and there the at- 
tempt would fail. The notches in the stump and in the levers take 
the strain off the levers, supposing an attempt could be made to force 
them by any extraordinary means, though Ihese seem utterly ex- 
cluded. There are other points worthy of notice in Pamell's lock ; 
but we have stated enough to render the description of the master-key 
detachment comprehensible. 

The intention of this contrivance is to enable the possessor of the 
master-key not only to open any number of locks of the same suit, 
where a variation of keys may be necessary, but also to throw them 
all ** out" at pleasure ; so that none of the ordinary keys can be of 
the slightest use until the master-key, by its insertion in the lock, 
puts it into working order for them again. In fact, it locks the lock 
even against the oi^inaiy key, and acts as effectusklly as if that key 
had never been in the lock at all, thereby rendering it for the time 
useless. The mode by which this is effected is as follows: — ^At the 
end of the levers is a strong spring, having a bevelled angular catch 
on the upper end, with a small stud, about a quarter of an inch-in dia- 
meter, projecting to the outside of one or both sides of a door, if 
desirable. On this catch one or more levers are made to fix^ quite 
independently of the working levers of the lock itself. 

In a bank, prison, or other large establishment, where a number 
of keys are in use by various persons up to a certain hour, it often 
becomes desirable that the operation of these keys should cease. The 
only thing required for that purpose is, that the possessor of the 
master-key should push the stud on the outside of the door about the 
sixteenth of an inch on one side; by which means the extra lever or 
levem, which had hitherto rested on the spring c&^aYi, we^'M^s^asoi^ 
libef»te4f and iaJlmg downwards^ take posseBsioii QiiA^<b\)K^ "^^^^wbl 
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it is required to put the bolts " in" again, it is only neoessairy to in- 
sert the master-key, turn it round ab3ut one-third of tiie unlocidng 
movement, when the extra levers are lifted on the spring catch, 'vdMfe 
they remain as before, until it is wanted to detach &em again.—- 
Mechanics* Magaaine, No. 1541. 

ELECTRO-MAGNETIO LOOKS. 

Mb. F. WiSHAwhas patented the application of Electro-magnetism 
to Locks ; whereby, either in addition to the ward system, or inde- 
pendently of it, all the immense force of magnetic adhesion may be 
brought to bear upon bolts and bars, so as to defy the mere medianicitl 
efforts of lock-pickers. The principle is so obvious that we need not 
enter into details which can be so much varied : it is the application 
of electro-magnetic apparatus in general to locks, bolts, or burs, if we 
understand aright, which Mr. Wishaw has patented, not any peculiar 
form of lock. In all cases where the principle is to be applied from 
within, as when indwellers secure the doors and windows of a house^ 
the advantage to be thus derived from electro-magnetic fastenings ii 
evident ; but where they are applied from without, so far as we can 
see, there must be dependence either on concealment of the hey, if 
we may so call it, to the apparatus itself, or on the use of waided 
locks, in aid of which only the apparatus could then be used. Thus, 
a bank-safe might be fastened by electro-magnetism, but then th« 
wires must be conducted through some secure course to the spotfitnn 
which the safe is to be either fastened or unfastened. Mere oonoea^ 
ment of this spot could scarcely be trusted to ; and if warded locks 
are to be ultimately trusled, might they not, in many cases, just as 
well be primarily trusted ? Where a manager lived in a room or 
house adjoining, however, the case might be different. 



EXTBAOBDINART CLOCK. 

Mb. Collinob, of Thombury, Gloucestershire, has constructed an 
Eight-day Clock, with dead-beat escapement maintaining power ; it 
chimes the quarters, plays sixteen tunes, plays three tunes in twidve 
hours, or will play at any time required. The hands go round as 
follows : — One, once a minute ; one, once an hour ; one, once a week ; 
one, once a month ; one, once a year : it shows the moon's age, the 
time of rising and setting of the sun, the time of high and low water, 
half-ebb, and half-flood ; and, by a beautiful contrivance, there is a 
part which represents the water, which rises and falls, lifting the 
ships at high- water-tide as it were in motion, and as it recedes leases 
these little automaton ships dry on the sands ; it shows the hour dt 
the day, day of the week, day of the month, month of the year ; in 
the day of the month there is a provision made for the long and short 
months. It shows the twelve signs of the zodiac ; it strikes or nol^ 
chimes or not, as you wish it ; it has the equation table, showing the 
difference of clock and sun every day in the year. 



REGISTERING APPARATUS FOR PUBLIC CARRIAGES. 

Mb. W. Newton, of Chancery-lane, \ia&'i^%\fiii\i^Qiectasa 
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m^nte in madhmeiy or apparatus applicable to Public Carriages, for 
asoertaining and registering the number of passengers who have tra- 
velled therein during a given period, and the distance each passenger 
has travelled. In this improved registering apparatus the indications 
both as to number of passengers and distance travelled are produced 
by means of a pencil or marker for each seat in the conveyance, act- 
ing against ihe surface of a strip of paper, which is moved along by 
means of clock-work. The pencils are actuated by means of levers 
and connecting, rods, which receive motion from the seats, and the 
character of the lines marked on the paper shows whether the seats 
have been occupied or otherwise during a given period, the clock- 
work being, of course, arranged so as to move the paper forward at a 
stated rate of progression. During the time the seats are unoccupied, 
a wavy or zigzag line will be drawn by each pencil ; but when the 
seats are depressed by passengers sitting down, a vertical stroke will 
be produced, and during the time of their occupation, a horizontal 
line ; the zigzag being again retiuned to when the seats are quitted. 

schlesingeb's patent needle-gun. 
The arrangements described by M. Schlesinger in his specification, 
constitute a considerable improvement on the Needle-Gun, or ordinary 
swidnddelgewehr of the Prussian service ; and may be said to give 
full effect to the highly ingenious principle of that weapon, removing 
several of the inconveniences incidental to it in practice, and for mili- 
tary purposes rendering it wonderfully effective. In the ordinary 
neeidle-gun, the explosion of the charge is effected by darting a needle 
into a percussion composition placed in a wooden bottom, or Spiegel, 
within the cartridge, which also contains the gunpowder and the shot. 
The mechanical contrivances, however, by wtach this is effected, have 
hitherto involved several defects, which have considerably diminished 
the many advantages which this description of fire-arms undoubtedly 
possesses over the ordinary percussion-lock. In actual service, it 
will be found that the soldier has a great nimiber of subordinate opera- 
tions to perform, in the execution of which more or less time is con- 
sumed ; and in tiie hurry and excitement of a sharp action, it is more 
than probable that some of these would be performed in the wrong 
order, and then it would be necessary to go over the same ground 
again. First, the soldier must raise the breech-handle, bring it to 
the left of the guider, and open the chamber. Then, by means of 
a catch on the second tube, he must draw the needle back. Next he 
must deposit the cartridge in the chamber. Then he forces the 
flliding-tube up to the bevelled end of the barrel, and holds it there 
firmly and air-tight, by pressing the handle to the right against a 
slightly inclined face on the right-hand side of the outer guide. In 
this state of the process of firing, the needle is held short of the 
poriming by a second catch of the spring on the second tube ; and the 
soldier now forces the point of the nee^e into the charge, and brings 
the piece to the full cock. Lastly, he pulls the trigger and discharges 
the piece ; the consequences of this last movement bein^ the^ -^tk- 
dnwal of tbe hoh^ the release of the spiral 69im^> «a[^ ^^Q^^ *\Di^aBa^ 



^8 TBAB-BOOK OV FAOVB. 

entry of the needle into the priming composition. Thvm, the mUm^ 
at every discharge of his gun, has no inconsiderable amount of attoi- 
tion to bestow upon the several parts of its mechanism ; and idiatevar 
practice may do in rendering him familiar with it, and giving him a 
complete r^uliness of manipulation, it is undoubtedly desinuile that 
it should be so far simplified that some of these subsidiaiy opentioiBi 
might be altogether dispensed with. 

This great object has been at once effectivelv and elegantly aooom- 
plished in M. Schlesinger's invention ; and his form of the needla- 
gun exhibits a degree of convenience and practical advantage in lapid 
firing, far exceeding, we should say, anything tiiat the promoters of 
the needle principle could have supposed it susceptible of. In his 
arrangement, the act of drawing back the tube which fonns the 
breech, brings the needle back, and so cocks the gun ; so that all that 
the soldier has to do, is to open the breech in this manner, put in the 
cartridge, force it forward by means of the handle, whidi is thai 
turned down in the usual manner, and then pull the trigger. In 
point of efficiency, this arrangement may be judged of from the £Bct» 
that the piece may be dischs^ed twenty-five times in a minute — of 
course withoulb talung aim. This certainly combines the advantage 
of the breech-loading principle with that of dispensing with the aot 
of priming, in the most admirable and effective manner. For the 
details of this new gun, with engravings, see Mechamca* Magaeme, 
No. 1539. 

portbb's patent revolving rifle. 
This valuable improvement in repeating fire-arms may be dis- 
charged nine times without intermission, and loaded nearly as fast as 
chaiges can be poured from a powder-flask. Its construction and 
operation are also beautifully simple, and exceedingly solid and effec- 
tive. A soUd wheel or cylinder, three to three and a quarter inches 
in diameter, and three-fourths of an inch thick, is fitted vertically in 
ihe breech, projecting equally above and below, revolving on journals, 
and presenting its face closely to the end of the barrel, which fits it 
nicely, and is thereby closed. The face of the cylinder is perforated 
with nine chambers an inch deep, each corresponding to the bore of 
the barrel, and each in turn bipught into position by the revolution 
of the cylinder, so as to match the barrel and form a part of it. 
These, of course, may aU be charged at once. The cylmder rests 
firmly on its jouinals, against the action of the discharge, and is also 
supported at its circumference by the iron portion of tiie breeoh in 
which it revolves. Each chamb^ has a touch-hole communicating 
with the centre of the charge and opening on the right side of the 
cylinder, covered when in position by the end of the cap, which is 
struck internally and horizontally by a nipple-shaped hainmer. The 
lock, a very simple piece of mechanism, is fixed at one end to the 
barrel by a hinge, closing and clasped upon the side of the cylinder, 
when r^dy for use, but otherwise opening, and allowing the cylinder 
to be taken out and charged, or exchanged for another, at pleasure. 
To this is attached a cap-box, acconmi(^ting thirty caps, and pie- 
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le at iiie touch-hde of each chamber as it comes mto place. 
In tiie militaiy gun, haweiver, the ordinary nipple receiving the cap 
IS oooneoted ¥dth each chamber. The digger guard is also a lever, 
taming the cylinder precisely one step at each movement, and cocking 
the hammer at the same time. Three fingers of the right hand pass 
naturally tiux)ugh the loop in this guard, and by a slight motion 
downward and back, the cylinder is turned the proper distance as 
often as the hand can move. This motion, and the pressure of the 
tzigger alternately, are all that is necessary to discharge the piece, 
wmch may easily be done nine times in as many seconds. The ball 
can be driven through a four-inch plank at twenty-five yards. — New 
Tori Journal. 

oolt'b fibe-abms. 
An ezaihination of Colonel Colt's weapons will show that they 
possess most of the chief requirements of perfect Fire-arms. They are 
easily loaded, and discharged with great rapidity. The ranurod enables 
the ball to be so tightly fitted in the chamber, that there can be no 
loss of power by windage at the first moment of discharge, while the 
central fire and peculiar construction of the nipple cause an instanta- 
neous ignition of the whole mass of powder, wMch materially adds to 
its effect. The principle of the best modem rifles is to avoid windage 
by some contrivance which makes the ball, either before or at the 
moment of discharge, a tight fit, and in no weapon is this so easily 
and so perfectly aocompMied as in that of Colt. The next thing is 
a complete and instantaneous ignition of the powder. Here again 
we give the palm to Colt. WiUi a proper chaise the powder cannot 
be crushed, as the lever ramrod only carries the ball to the right dis- 
tance in the revolving chamber, and thus it is in the best condition 
to be acted upon by the large body of flame which is driven into it 
through the peculiar nipple, which is wide where the cap is put on^ 
and has at its bottom a hole like that of the best kind of blow-pipe. 
The great practical question is durability, and here the experience of 
American commanders places the matter beyond doubt. Commander 
Moore says : — '' I know some of these arms that have been in use 
for nine years, and are still good." 

noeton's percussion oaetbidob fob blasting. 

Captain Norton has practically demonstrated at Cork the powerful 
effects of his Blasting Cartridge, the mo<hu opercmdi being as fol- 
lows: — 

A triangle is made of three tall larch spars placed over the root to 
be blasted, a hole being bored by an auger an inch and a quarter in 
diameter into the most ** gnarled and unwedgeable" part of the root ; 
about three inches deeper than the centre a plug of iron of thie same 
diameter as the auger, and an inch and a half long, is then forced into 
the bottom of the hole, so as to prove a solid foimdation. The car- 
tridge, with a percussion-cap on each end, is then dropped in, and 
resta on the iron foundation ; a rammer of iron of nearly the same 
diameter as the auger^ and about four inches longjex \2basv. ^<^ ^ss^^ 
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of the hole, so as to project about four inches, is then inserted, and 
may or may not rest on the head of the cartridge. A block of nood, 
about sixty pounds' weight, suspended by a strong cord yeitically ovw 
ike projecting head of the rammer, is then allow^ to fall on it, 'wba^ 
by the momentum or blow, the explosion takes place ; and in no one 
instance out of more than a hundred trials has the rammer been 
blown out, or, as military engineers term it, "gunning^' oocmrad. 
In one instance the cartridge was made of tin, so as to be waterproof; 
and when it was inserted and the rammer placed over it, water wag 
poured in ; the explosion was perfect : this was to demonstnte the 
blasting of rocks under water lying in the way of navigation. The 
charge of powder in these cartridges is about an ounce of Hsll'i 
powder. It is probable that the fourth part of the powder used in 
the present manner of blasting will be found by this method to be 
sufficient. 

In the above experiment the object was to remove by one blast the 
largest forest tree while standing in a growing state, where timber is 
so thick and dense, as not only to be valueless and pestiferous, but a 
great obstruction to the cultivation of the land, as in America and 
New Holland. Mr. O'Brien, of Castle White, Cork, having kindfy 
given Captain Norton permission to operate on a large old poplar 
tree, three feet in diameter near the root, a hole was hored horizon- 
tally within two feet of the ground ; and ihe cartridge and iron bdt 
(wluch bolt does the duty of the most perfect tamping) being inserted, 
a heavy block of wood suspended from a large iron nail, stradc into 
the trunk of the tree, was drawn by a long cord attached to it, about 
a foot from the projecting head of the bolt, and then let go, so as to 
strike it like a pendulum or the knocker of a hall-door, when the 
instant explosion rent the trunk of the tree, and caused it to fidl by 
the pull in the direction chalked out for it by a rope attached to an 
upper branch of the tree. The effect of this percussion cartridge it 
like that of the rifle percussion shell, the iron bolt acting like the 
breeching of the shell. 

BLASTINa BOOKS. 

Mb. a Stioknet, of Norwich, Yt., has invented an Apparatus 
for Blasting. It is a platinum tube, about 10 inches in length, with 
holes in its side ; connected with this is an iron tube of any required 
length. This is the apparatus ; and now for ihe operation. A bote 
is (hilled in the rock to any depth ; this tube is filled with nbww^ 
and ignited in the platinum, and inserted in the drill-hole. A black- 
smith's bellows is applied to the upper end of the tube, and the most 
intense heat is forced through the small holes upon the sides of the 
rock, scaling it off in fine powder at a rapid rate. When the heat is 
sufficient, the tube is withdrawn and water poured in, which enlarges 
the hole at the bottom. The effect of powder upon a rock when 
confined in such a way must be tremendous. The experiment has 
been tried with the most perfect success. — Boston {U,S,) TVoiwortpt, 
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ftBlAT BLABT HT THE I8LB OF WIGHT. 

Tkb Bbokgang OiS, in the Isle of Wight, has been blown up, 
and the process was an interesting one. Eight holes were bored, 
md filled with about 2 cwt. of powder, seven of which were fired, and 
\ a vast quantity to £eJ1 ; but the most prominent part and the 
'ghty still remained. This piece, in which was bored the 
eighth hole, was rent away from the body of the cliff at the top about 
5 yaids. Mr. Dennis placed his life in most imminent danger, by 
putting an iron bar across, and crawling on it to set fire to it ; and 
in about two minutes a very loud report warned the bystanders, of 
whom there were about 150 present, that it would fall ; and it cer- 
tainly was a grand sight, for some hundredweights seemed for a time 
suspended in the air, and then fell with a tremendous crash. One 
piece measured 4992 cubic feet, which, reckoning the usual weight of 
14 feet to a ton, would weigh upwards of 350 tons. Several other 
pieces, of from 50 to 150 tons weight, also fell, and are lying on the 
ground. This tremendous weight, on land which was completely 
saturated with water, afl most of the land in the Undercliff is, so 
■hook it, that about 250 yards of the high-road is entirely gone, and 
the common, for some distance round, is completely rent in pieces. 



NEW PLAN FOB THE VENTILATION OP COAL VESSELS. 

The frequent and lamentable explosions which have so often and 
recently occurred to the vessels and colliers engaged in the shipment 
of coal from the Welsh ports, have caused the adoption of a most 
ingenious plan for the prevention of these accidents. Vessels pro- 
ceeding on long voyages, laden with the Welsh steam and other coals, 
are now gener^y fitted after the new manner, and into such favour 
has it risen that it is deemed indispensable by the Liverpool commer- 
cial community that vessels engaged in the foreign coal trade should 
be fitted up on the improved system, which is done after the follow- 
ing manner. The great object is to prevent the accumulation of 
"foul air," and to do this a thorough draft or ventilation is gained 
by lining the hold, before the vessel is loaded, with sleepers, bearing 
alternately from the deck half-way to the keel, and vice versd from 
the keel upwards. These are 4 or 5 inches in depth, and 3 feet 
apart ; and on them is laid a flooring, which passes the whole length 
Of the hold, leaving the wide space underneath for the purpose of 
fresh air. This current is sent down from the decks by means of six 
wooden funnels, 12 or 18 inches square, which, placed peipendicu- 
larly, run two from the fore, main, and after-decks each, down 
to me space left at the bottom of the hold, thus securing an uninter- 
rupted passage for the fresh air. The inner surfaces are thus kept 
cool, and vessels on a six months' voyage need not apprehend any 
danger from explosion, as was formerly ihe case. 



BLOWING UP A LOFTY OHIMNET. 

Near Warrington Junction, about 20 miles from Liverpool, was 
a lofty Chimney, connects with Messrs. MuspT&tb'% c\i<sfCDi<c^'<wQ<f!u&. 
It was 406 feet high ; 46 feet diameter at the \wm \ VI i<a^ ^^asms^ec 
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at the summit ; contained 3,500,000 bricks — 8500 tons in wdjjbt ; 
and cost £7000 erecting. The works have not been in apeaAaoD. for 
about eight months, owing to arrangements being made to remove 
them to another locality. There being, therefore, no further use fat 
the chimney, it was blown up the other day, under the superin- 
tendence of Mr. Stephen Court, architect of ibe St Helen's Oanal 
and Railway Company. A number of holes were delved round the 
base ; and fourteen charges of gunpowder were inserted. At half- 
past two o'clock the train was fired. Nine charges exploded without 
any apparent damage being done to the stabili^ of tiie shaft ; hoi 
the report of the tenth had no sooner been heard than the chimney 
was rent from top to bottom, and the hv^ fabric fell, crumbliog 
away gradually from the base upwards. Tne whole of the oolmnn 
fell nearly witibin the circumference of its own base. A dense doud oi 
lime-dust hid the ruins for a few seconds ; but when it deared away, 
the 8,500,000 bricks were perceived in the shape of a huge moundl 

COMPLETION OP A LOPTT CHIMNET. 

A LOPTT Chimney has been finished at Heywood, near Man- 
chester, at the mill of Mr. Bichard Kay. According to the locul 
papers, the outside diameter at the base is 23 feet 9 inches, the stalk is 
240 feet high, and in that length the outside diameter has been 
decreased to 7 feet at the top. The inside diameter at the bottom 
and top is 17 feet 6 inches and 5 feet 6 inches respeotivdy. Neaiiy 
half a million of bricks have been consumed in erecting it The 
" cap" is of cast-iron, and weighs upwards of 14 tons ; the UgfatDing 
conductor is of copper roping, gold-tipped. 

SmONS'S SAPETT-LAMP. 

Mb. E. SmoNB, of Birmingham, has explained to the Sodety d 
Arts the Safety-Lamp which he has lately invented. The improve* 
ment consists in a contrivance which extinguishes the lamp the 
moment an attempt is made to open it — ^the great object bemg to 
prevent miners from doing so, and thereby causing accidents. He 
has also applied the self-acting extinguisher to ihe conuncm Davy 
lamp. All the scientific men and c(^-owners who have seen the 
lamp approve of it ; but the latter say it is too dear. He conteods 
that the cost of five hundred such lamps ought not to be put in 
competition with the life of a single man. ae is anxious that tiie 
lamps shall be most thoroughly tested ; and, if found to answer, he 
will forego all claim to any patent right, in order tiiat manu£BM!taren 
might compete in producing them, and thus lead to their general 
adoption. The chauman, in the name of the meeting, thanked Mr. 
Simons for his very valuable offer. 



NEW THERMOSTAT. 

This apparatus for regulating Temperatures and Ventilation, has 
been invented by Mr. W. Sykes Ward, and consists of a series of 
flat circular hollow cases, about one foot in diameter and one inch 
iieep, Attached together in their centres. EaaYl cam oom^Asna «k vmall 
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quantity of suk^uric ether, which is readily affected by change of 
temperatore. The cases, comprising about six, are suspended one 
under the other, and to the lowest one is attached a weight by a cord 
that passes over an eccentric pulley. On an increase of temperature 
the ether expands, and ihe weight falls down, and it is drawn up again 
by the pressure of the atmosphere on the external discs of the cases 
when the air is cooled. By connecting the weight with the ventilators 
of a conservatory, or other bmlding, the temperature can be thus 
regulated to any required degree by a previous adjustment of the 
appaiatus. — Proceedings of the British Association, 

COOLING AIB IN TBOFICAL CLIMATES. 

At the late meeting of the British Association was read, "the 
Beport of ihe Conmiittee appointed in 1852 to prepare a Memorial 
to the Hon. East India Company on the Means of Cooling Air in 
Tropical Climates," by W. J. Macquom Rankine. In the absence 
of Mr. Eankine, one of the secretaries read the Beport, which was 
founded on experiments with apparatus invented by P^fessor Smyth, 
described by him at a previous meeting of the Association. The 
principle of the invention consists in cooling the air by expansion. 
The air at the temperature of the atmosphere is first compressed in 
a beU receiver, and the heat generated by this compression is lowered 
by passing the air through a number of tubes immersed in water, 
by which means it acquires in its compressed state the normal 
temperature of the atmosphere — say 90° of Fahrenheit. The air 
then passes into another inverted bell receiver, where it is expanded 
to the ordinary pressure of the atmosphere, and during this expansion 
it absorbs so much heat that the temperature is reduced to 60**. It 
is then admitted into the room to be ventilated. The compression of 
the air during the experiments in the first cylinder was equal to 
8^ inches of mercury per square inch above the pressure of the 
atmosphere, and the refrigerator exposed a cooling surface of 1100 
square feet, which was considered sufficient to reduce the temperature 
of the air in passing through the tubes to that of the atmosphere, 
viz. 90°. The Beport stated that by means of this apparatus, 66,000 
cubic feet of air per hour might be cooled from 90° to 60°, by a 
steam-engine of one-horse power, which is requu^d to raise and 
depress the bell receiver. The advantage of cooling the air by 
mechanical means instead of by evaporation, was stated to be the 
avoidance of aqueous vapour, with which the air is injuriously charged 
by the evaporating process. — Ath,enceiim, No. 1351. 

FUSION IN A CLOSED VESSEL. 

A VKBT ingenious application of scientific principles to determine 
the point of Fusion in a Closed Vessel, and a remarkable result 
firom High Pressure on Fluids, were incidentally mentioned by 
the President of the British Association, in his inaugural 
address, at the late meeting at Hull Experiments were instituted 
by Mr. Hopkins, Mr. Fairbaime, and Mr. Joule, to determinA 
the effect of mcreoBed pressure in raising ibe tesns^«srai\?QS^ ^ ^»SAfis&. 
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The substance operated on was inclosed in a Tery strcmff 
chamber, and the pressure was produced by water foroed hj a 
plunger acted on by a long lever down an iron tube, throe quarten 
of an inch thick. Wax was the substance employed; aotd it wa% 
of course, essential to ascertain the e3Ubct moment that it became 
fluid when heat was applied. As all the apparatus must noooflOMJly 
be opaque, the melting point could not be seen. The diflloolty was 
ingeniously surmounted in the following manner: a small magnrt 
was inclosed on the top of the wax, whilst outside the meteSfe 
chamber containing it, and on the same level, a nicely-babmoed 
magnetic needle was placed. The inclosed magnet acted on tiift 
ne^e and deflected it at a certain angle, from its natural poflitkm ; 
but the instant that the wax melted, the magnet fell to the bottom, 
and the vibration of the needle immediately indicated the fust Ik 
was thus ascertained that under a pressure of thirteen thouaand 
pounds on the square inch, wax requires thirty degieee additioiial 
heat to melt it ; about one-fifth of Uie whole temperature at which 
it melts under the pressure of the atmosphere. 

During the experiment, it was observed that the plunger gradually 
descend^ in the tube, and on examination it was di«x>verod that 
the water had, under the influence of the enormous preasure, bean 
forced through the pores of the iron, though three-quarters of aa 
inch thick. On afterwards examining the tube doaely with a km^ 
not the least opening could be seen by which the water oould haio 
escaped. This result far exceeds that of the celebrated Ftore n tinB 
experiment, by which the incompressibility of water waa auppoaed 
to be proved by its forcing a passage through the pores of a g^obe 
of silver, very thin in comparison with the three-quarter inch iztm 
tube. It was not ascertained whether any of the melted wax had 
been forced into the pores of its containing vesseL 

ON DRYING GOODS IN WARM BOOMS. 

Althouoh water possesses a specific gravity eight hmidred 
and fifteen times greater than that of air, yet it can rise into the air 
as into a vacuum, and mingle amongst it by the same law that gaaea 
difPiise through each other. It is this property of water whioh 
enables us to have clean and dry linen ; for if it were otherwise— 
if water was the same as oil— oiu* wet clothes would have to bft 
converted into fuel, and burned in the firo before we could expel 
the moisturo from them. Wero it not for this property of water, 
the calico-printers and woollen-dyers could never dry theur pieces in 
shade, sunshine, or stove-room. When wet goods of any adnd aie 
submitted to heat in a room, they soon become dry, because the air 
receives the moisture, and retains it in its soft embrace, thus enabling 
us to obtain dry goods and dry clothing by the property of evaporatiim 
which belongs to water, and the law of gaseous absorption whidi 
reigns among the gases. A curious property of the evaporatitm of 
water, discovered by Dr. Dalton, is, that the quantity which will 
rise in a confined space is the same, whether that space be a vacuum 
-or be Already Med with air ; bence it ^ onlj noooBaary to know 
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"wbaA quantity of vapour rises into a vacuum at any particular 
temperature^ to know what quantity will rise into the air. Thus^ 
the vapour of water which rises into a vacuum at the temperature 
of 80**^ depresses the mercurial column one inch ; its tension is one- 
thirteenth of the usual tension of air. If water at 80° be admitted 
into dry air^ it vnll increase the tension of that air one-thirtieth if 
iiie air is confined, or increase its bulk one-thirtieth if the air is 
aUowed to expand. A certain fixed quantity of the vapoiu* of water, 
therefore, can only rise into a certain fixed quantity of air ; hence the 
air of rooms employed for drying goods may become so saturated 
with moisture, that the fuel may be expended foolishly in trying to 
expel the moisture from the goods when it is impossible for the air 
to take it up, and hence the evaporation of water is greatly facilitated 
by a current of air. This is the philosophic principle of evaporation 
embraced by Bessemer, and that mentioned under the head of Eecent 
Foreign Inventions, in a late number of the Scientijlc American, for 
evaporating sugar syrups. 

ii evaporating by means of hot air, as in drying goods in the 
stove-rooms of (»lico print and bleaching-works, when l£e rooms are 
heated by flues running along the floors, it should not be forgotten 
hy those who have charge of such diying establishments, that a 
certain time must elapse after the goods are placed in the rooms, 
before the air is saturated with humidity ; due discretion must, there- 
fore, be exercised not to let any of the hot air escape imtil it is 
■aturated writh moisture. 

It has been proposed to us more than once, to employ hot air in 
niaing steam, under the mistaken idea that more steam could be 
generated with less fuel by the passing of such a rarefied hot body 
through the water. But in evaporating water by heated air — ^the 
way wet goods are dried — ^the vapour itself carries off exactly the 
same quantity of heat as if it were produced by boiling the water at 
212**, while the air associated with it requires also to have its tem- 
perature raised, thus requiring more fiiel ; hence water can never be 
evaporated in a drying-room with so small an expenditure of fuel as 
•team can be generated in a close boiler. These racts are well worthy 
of attention, inasmuch as they relate to different branches of busi- 
ness, in which very many of oiu* people are interested. — Mechanics* 
Magazine, No. 1664. 

OABOMETEBS. 

SOHS few years ago, several of the most ** eminent engineers" of 
the day gave evidence before a Parliamentary Conmiittee to the effect 
that a Gasometer of greater diameter than 36 feet would be dan- 
gerous, and recommended that in all cases where this limit was 
approached, a series of strong walls should be built round the gas- 
holder in order te lessen the injury which the almosc ''inevitable" 
explosion might entaiL One has lately been manufeictured at Smeth- 
wick of 165 feet diameter. The gas-holder of the Philadelphia gas- 
works, erected in 1860, is 140 feet diameter and 74 feet h^\is ^^ckil 
one now eredai^ there will be 160 feet d^ameUsc txid. ^^ i<efi^*\A^ 
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with a tcyp nearly flat, haying only rise enough to cany off the watar, 
without the usual framing and rafters for sustaioing the crown. — 
Joy/mal of the Framklvn, JrutUute, 



ANALYSIS OF LONDON OASS8. 

A LECTUBE has been delivered at the Boyal Institutioii onliiB 
** Employment of Chemical Light for Artificial Illumination,** hy Dr. 
E. Frankland. After alluding briefly to the electric light, as being the 
source of light that most nearly approaches the charMter of the solar 
rays, though as yet not perfectly avaUable, Dr. Franklin adverted to 
the various m^ms of obtaining illuminating power from the miwmI, 
vegetable, and mineral kingdoms. As an instance of the produoftkm 
of light from minerals, a piece of iron wire was burned in oxygen gai. 
It is to vegetable substances that we are mostly indebted for the 
sources of %ht ; for even the gas extracted from coal, when.traeedto 
its origin, may be considered as derived from the vegetable kingdom. 
As gas is most extensively used as a source of iUmnination, Jh, 
Frankland dwelt upon its properties at greater length than on those 
of other light-giving substances, and he explained and illustrated, by 
a working model, the manufacture and purification of ooal gas. 
During that process many substances injurious to health and detari- 
mental to the light are extracted, but there still remain aome hisul- 
phuret of carbon and other sulphurous compounds, which are vay 
injurious, and extremely difficult to separate from the gas. The pro- 
duction of light by the action of chemical affinity, and the diffisnnt 
degrees of heat requisite to evolve light during chemical comfainati0D8, 
were illustrated by several experiments. Phosphorus was shown to 
produce light at a heat not higher than that of boiling water, whilst 
it requires an intensity of heat to produce light from uie oombustioii 
of oxygen and hydrogen gases. The heat of the scarcely visihle 
flame from the burning of those gases was shown by introducing 
into it pieces of wire and of lime. The latter, though it does not 
bum, produces, when exposed to so intense a heat, a degree of incan- 
descence that almost equals the brilliancy of the electric light. The 
difference in the quantity of light obtained from the combustion of 
the same substance in different supporters of combustion, was shown 
by burning phosphorus in chlorine, in atmospheric air, and in oxygen 
gas ; in the first it was barely visible, and in the last it was moii 
brilliant. Reverting to the component parts of coal gas, and its 
value as an Ulummating agent. Dr. Frsmkland explained that the 
quantity of light depend in a great measure on Uie proportion of 
carbon contained in the gas, the solid particles of whidi during in- 
flammation form points for the radiation of light, in manner similar 
to the particles of lime when acted on by the hydroH>xygen flama. 
During the manufacture of coal gas, depositions of carbon take plaoe 
in the retorts that greatly deteriorate its illmninating power, and 
large masses of carbon and its compounds were shown which had 
been taken therefrom. The most generally interesting portion of the 
lectins referred to the comparative effects of the flames of gas, can- 
dies, and oU-banpa, on the heat and atmosphsxe of cooms^ Mid tfaeir 
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9 cost. The same amotmt of Eght given out "by spermaceti 
candles at the cost of seven shillings can be olitained from gas for four- 
peaM)e. The objections that have been raised to lighting dwdling-houses 
witii gas were stated to be in most respects unfounded. The heat of 
gas is occasioned by the greater quantity of light it gives out ; and, 
if the odnsumers of gas would be satisfied with the same amount of 
light as they have when burning candles, the heat would not be greater, 
nor yet so great, for gas generates, in fact, less heat than candles or 
oil. Neither does the generation of carbonic acid take place to so 
great an extent dtiring the combustion of gas as of the other ordinary 
flouroes of light, especially if the gas be good. The real objection to 
ihe use of gas in dwellings arises from the generation of sulphuric 
acid, and if the gas could be deprived of those injurious qualities it 
would be the most sanitary as well as the most economical light that 
could be used. The ventilating burner invented by Professor Fara- 
day, carries off aU the noxious products of combustion, and thus 
practically bestows on coal gas the sanitary property which makes it 
superior to all other modes of illumination. Dr. Frankland con- 
cluded by explaining the structure of Faraday's ventilating burner, 
which, he said, is useid in Buckingham Palace and in Windsor Castle. 
In the course of the lecture, the following table of the constituents 
of five samples of gases taken in London was referred to : — 



la^ OMrboretted hydrogen 
S^drogen 


Gas from 

Newcastle 

Cannel. 
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7-32 
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100- 
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The gas A is evidently that of the Western Company, manufac- 
tured from Ramsay's Newcastle cannel. £ is doubtless a specimen 
of the genuine "four-shilling mixed," immortalized by our talented 
correspondent, '' The Man in Pancras-lane," and containing about 6 
per cent, of atmospheric air ; but we have some doubts whether the 
quantity ctf carbonic oxide as well as the illuminating power be not 
exaggerated in all of them ; the latter owing possibly to the want of 
due precautions against the influence of reflected \^\i\i — ^«» ^wsvscKfc ^ 
wfaidi Br. Leihehy and otitiers now -pro^-Sife ^j^\s:ka\i Vj "^^ 
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adoption of the blackened cones on each side of the Biuuen diao^ 
first suggested by Mr. Lewis Thompson. 

The comparative cost of the light from different iHirminating 
agents (the standard being 20 sperm candles of six to the pound) wa9 
stated to be as follows : — 

Wax candles 7«. 2Jd. 

Spermaceti candles 6 8 

Tallow candles 2 4 

Sperm oil 1 10 

Manchester gas 3 

London cannel gas 2* 

London common gas 4t 

The advantage, in a sanitary point of view, of well-purified coal 
gas, over all other materials for artificial illimiination^ is clearly 
established by the following table of the carbonic acid stated to be 
produced in 10 hours by the combustion of such quantities of the 
under-mentioned illuminating agents as are requisite to yield a light 
equal to 20 sperm candles consuming 120 grains per hour : — 

Tallow 10-1 ciibicfeet 

Wax \ 0.3 

Spermaceti^ »» 

Spermoil 6'4 „ 

Common London gas 6' „ ' 

Manchester gas 4* „ 

London cannel gas 3* „ 

Hydro-carbon Boghead gas 2*6 „ 

„ Lesmahago 2*3 „ 

Journal of Gds-lighting, June 10, 1853. 

NEW MODE OF GAS-HEATING. 

A NEW mode of heating the Music Hall at Worcester is described 
by the local Herald. The Heating Apparatus consists of three brick 
cylinders placed in the basement under the hall, containing an ar- 
rangement of gas tubing, perforated so as to afford himdreds of jets of 
flame. From these cylinders only pure warm air is said to be given 
off, the residuum of combustion, viz. carbonic acid and aqueous va- 
pour, being taken away in a separate tube, without, however, any 
waste of heat ; that tube being inclosed in the one containing the pun- 
fied wai-m air, to which its heat is imparted. The pure-air tube is con- 
ducted beneath the floor, which it traverses in the centre, having 
seven openings of perforated zinc, fitted with slides to admit or exclude 
the hot air. The apparatus, adds the Herald, consumes only 520 
cubic feet per hour, and an hour's supply of hot air is sufi&cient for 
an evening's concert, while it also insures complete safety. Mr. 
Bichards, of the local gas-works, arranged the apparatus. — Builder, 
No. 631. 

PORTABLE GAS APPARATUS. 

Messrs. Stratton & Brother, of Philadelphia^ have patented a 
compact apparatus for the manufacture of Gas from Resin, or other 
similar hydro-carbon ; in the construction of which the stove, retaii, 
and cooler, are so arranged as to be portable in every sense of the 
treiUj hjr merely disconnecting the supply pipe, which is then stopped 
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by a plug or screw cap. The stove itself somewhat resembles a ship's 
cooking apparatus ; the furnace and ash-pit occupy the lower portion, 
over which the retort is so placed that the projecting ends counter- 
balance the weight of the centre, preventing any sinking in the middle, 
or injury from expansion and contraction. On the top is the recep- 
tacle for the resin, in which it is melted, and is supplied to the retort 
by a valve opening into a vertical main, from wluch the supply is 
regulated. The gas outlet pipe is carried through a tank of cold 
water, and to it the tubes leading to the burners are attached. The 
whole stands on a solid platform, and every part of the apparatus is 
ingeniously arranged for cleansing and repairs when necessary. 

GAS-HEATING APPARATUS. 

Mb. Cuthill, of Camberwell, has exhibited to the Horticultural 
Society a Gas-Heating contrivance, which he has invented. It con- 
sists of a hemispherical cast-iron chamber, to the top of which is at- 
tached a pipe, which, after being led along the house to be warmed, 
is returned, and discharges itself outside. The chamber is intended 
to be built in the end waU, with as much of the dome inside as pos- 
sible, leaving an opening outside (to which the door is affixed) for in- 
troducing the gas-burner which is to heat the apparatus. It was 
stated that if it is possible (which Mr. Cuthill is confident it is) to 
render the joints sufficiently tight to prevent leakage, this invention 
might be found useful, near places having gas laid on, in heating 
window gardens and small houses, which it is very difficult otherwise 
to warm without over-heating. Mr. Cuthill stated that a contrivance 
of this description in a greenhouse 12 feet by 8 feet has been found 
to work satisfactorily with a gentleman in the Old Kent Road, and 
that a heat of 45° could be maintained with ease when there were 12° 
of frost outside. 

Milne's new gas-stove. 
At the Boyal Scottish Society of Arts has been described a new 
Gas-stove for economically heating ornamental tools and glue ; spe- 
cially adapted for dressing and fancy leather case makers ; the inven- 
tion of Mr. John Kolbe Milne. Mr. Milne stated that the stove 
consists of an oblong box of black sheet iron, about 12 inches long, 9 
inches high, and 6 inches broad, with perpendicular sides and back, 
and with the front sloping outwards like the side of a pyramid, the 
stove being thus broadest at the bottom ; there are four short legs or 
feet which drop into holes in an iron plate, which plate only is screwed 
to the bench. In the top of the stove two holes are cut to let in the 
fflue-pots ; in the front of the stove is a broad, low doorway, about 6^ 
by 3 inches, just within which stands the gas-box. The gas-box has 
a heating surface 6 inches long by 1 inch broad ; the gas rises through 
wire-gauze sprinkled with gravel, and is burned as in the stoves used 
by bookbinders' finishers, with a blue smokeless flame. Whether or- 
namental tools are being heated or not, the air within the stove is 
maintained at about 160°, which is the best lieat fox WiJio. ^aaOwoia 
Itfid nangglue; a zinc pipe, leading away to & clmmoft^,*^ ^\X»^Q^ 

H 2 
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to the back of the stove^ causing the heated air to circulate round the 
glue-pots, and carrying off the unhealthy fumes. One stove gives 
ample accommodation to two men, but is not intended for more ; the 
object being to get the use of Sie without having to move one ste^ 
towards it, not even to turn round. The consumption of gas for one 
stove does not exceed 12 feet in a day of 10 hours^ coslang at the rate 
of 58. lOd. per 1000 feet — |ths of a penny, or within a hal^p^my 
a-day for each man. The glue in the pots cumot possibly bum, nor 
can the ornamental took be injured by smoke or overheating. 

WARMING, VENTILATING, AND COOKING BY GAS. 

A PAPER by Mr. Rutter, a man of great practical experience as a 
gas engmeer, and author of a useful Httle pamphlet on " Gas-light- 
ing in Private Dwellings," has been read at the Society of Arts^ and 
is reported at some length in the ihTeQpemxy^ow^uU of the Society <^ 
Arts of Feb. 18th. Mr. Rutter described the usual ^gas-stoves, and 
r^>robated their use without proper ventilation by flues, long enoi^ — 
say at least half a dozen feet, but as much long^ as convenient or 
necessary in order to distribute the heat belore quitting ihe i^Murt- 
ment ; and then, if possible, to be inserted into a ehimney with a good 
draught. As the heat in sudi a flue or tube would be but mod^ute 
in intensity, perhaps, we may here remai*k, it might even be carried 
round a room in such a way as to be no eyesoie, but rather to appear 
as a sort of skifting, though detached entirely from the wall plaster by 
brackets ; or, as suggested after the paper was read, k might be 
compactly coiled beside or around the stove itself. Should the room 
have no ohimn^, or a bad one, it ought to be carried to another, and 
** in its course,' said the reader, " whether rising above the room or 
descending below it, special care must be taken to incline the tube 
downwards towards the chimney it is to enter. This is to ensure the 
perfect drainage of the condensed vapour. A fall of about 1 inch in 
every 10 will be sufficient." A discussion followed, in which the ad- 
vantages of gas for heating and cooking seemed to be pretty generally 
admitted. We think, however, that the propriety of ven^ting gas- 
burners, especially in small apartments, whit^ in fact they not only 
light, but also heat, and that sometimes offensively, from mere want 
of ventilation, olight to have been more insisted (m than it was. 

THE CENTRAL GAS CONSUMERS* WORKS. 

The extensive works which have recently been completed at Bow 
Common for the Central Gas Consumers' Association cu*e renuukable 
for the magnitude and economy of their productive power. They are 
computed to be capable of producing 800,000,000 of cubic feet of gas 
per annum. The retorts employed are placed in two rows of arches, 
an upper one and a lower. Each of tiie upper arches contains six 
clay retorts, and each of the lower arches seven iron ones. The pro- 
duce of each retort per day is set down at 8000 cubic feet. These 
retorts, which have a principal section of 8 feet by 19, are heated by 
/ires three or four times smaller thaji \\i08e c«mia.only in use, their 
dimenaions being 7 inches in 'widtb.\iy ^% Vn ^fi»^. '^q w»\a\. ^sA 
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Qoononiize the combu8ti<«i iu these f umacea, the coal-tar produced by 
thjB diatiUaUon is employed as fuel, after being in the first instance 
conducted into convenient tanks for temporary storing. This practice 
10 poroductLYe of an economy always desirable, and the atmoapliere of 
the works is maintained in a state of greater piuity. 

There are four large gas-holders, which can jointly store nearly 
2^000,0^ cubic feet, and the mains have a total length of nearly 
geiv^aa. miles. The total cost of these large works^ — ^including a sum 
of about £80,000 incurred in law expenses, whilst obtaining the ne- 
cessary ParUamentaiy powers, — ^has only amounted to £210,000 ; a 
oosty having regard to the nu^gnitude of the works, unparalleled in its 
smaUsesa in the history of the gas manufacture. 

EOASTINQ BT »AS AT THE BOTAL NAVAL SCHOOL, 
GREENWICH HOSPITAL. 

Two interesting trials have taken place at the above establishment, 
vdth an apparatus manufactured by Messrs. Smith and Philips, 
patentees, of Skinner^street, Snowhall, under the superintendence 
el M. Soyer, which, in their results, finally determine the ques- 
tion oa the merits aad economy of Roasting by Gas. The result 
of the first trial was, that 36 legs of mutton, weighing 288 lbs., 
were roasted at a coat of 1& 2d. In order to arrive at more 
positive results in regard to its economy, a second trial was deemed 
lequisite, wlien equal weights of mutton were cooked — 23 joints, 
weighing 184 lbs., were roasted by gas at a cost of lO^d., with gas 
supplied at 4s. per thousand feet ; when cooked, the above weight of 
meakt was found to weigh 146 lbs., dripping 19 lbs., of gravy or 
ozmazone, 2 j lbs. — ^Ihus lowing the actiial loss to be 8| lbs. 2S 
jointB of mutton, weighing 184 lbs., were cooked in the usual way as 
adopted at the institution, namely, in one of Count Romford's ovens^ 
Idtherto considered the most economical way of roasting. When 
taken out they were found to weigh 132 lbs. ; dripping, 18 lbs. ; gnt^^ 
none; thus sdiowing a loss of 34 lbs. The coke consiuned by the 
oven weighed 102 Ibisj., coals 30 lbs., thus proving the great economy 
of gas over the oven by a saving of 13 lbs. of meat, 1 lb. of drippings 
2f lbs. of gravy, the value of which saving is as follows : — ^meat, at 
62L p«r lb., 6& 6ci. ; dripping, at 5d. per lb., 5d ; and gravy, at 
Is. 6(2. per lb. 4«. IJd. ; making a total of 11a. O^d. — Sv/r^ 



GAB AND STEAM BOJLBB. 

Mr. H. M. Leproy, K.N., has a proposed plan of constructing a 
Boiler and Furnaces in which all the gaseous products of the com- 
bustioii of the fuel will be discharged into the bottom of the boiler ; 
and thence pass, rising through the water (in which all the impurities 
they may carry ifrom the furnace will be deposited), saturated with 
steam, through the steam chest into the steam cylinders ; the 
loolecules of the gases serving as the conductors of the caloric into 
the water, instead of radiating it, as at present, through the plates 
wbA tohss ef the boiler into the same body. 

The adYttDU^e$ attributed to this form of Wte MAtacRORR^^w^*. 
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1st. A great economy of fuel, resulting in two ways ; nam^y, in 
an absolutely greater quantity of caloric being generated firom a given 
quantity of fuel, and in the saving of that portion of it which at 
present passes up the funnel in combination with the gases, both in 
the latent and sensible form. 

2ndly. A saving in the cost of the apparatus, due to a reduction of 
its weight and size, and to its increased durability. The size will be 
diminished from the smaller quantity of coal to be burnt, and from 
the greater rapidity of its combustion, which probably will vary with 
some power of the density of the supporter of combustion ; ssad the 
durability will be much increased from no part whatever of the boila 
being exposed to the direct action of the furnaces : and since pro* 
bably nine-tenths of the whole elastic bodies which pass through the 
cylinders will be steam, condensation will still be applicable with 
advantage, on the condition of using a larger air-pump with the con- 
denser than at present is necessary. 

A careful analytical investigation, made by the author and printed 
as an appendix to Mr. A. Gordon's tract on the Fumific Propeller, 
gives 2630*767 lbs. raised one foot, as the measure of the elastic force 
of the gases into which 1 lb. anthracite coal is decomposed by com- 
bustion, after deducting the equivalent of the air pumped in to sustain 
that combustion, on the assumption that the whole caloric developed 
by the combustion is retained by the gases. Now, although, as has 
been stated above, in the proposed system fitr the large^ part of the 
caloric will be expended in the generation of steam, the gases simply 
conveying it into the water ; still, since the volume of these gases is 
more than three times that of the air which is necessary to their 
generation imder the same temperature and pressure, and all the 
caloric developed must be either retained by the gases, or taken up 
by the water, in either case contributing to the total elastic force 
generated and utilized, a considerable increase of power over that 
now realized may confidently be expected. 

The stoke pipes of the furnaces are each intersected by a sliding 
water-filled door, communicating with the boiler by two small {npes 
working in stuffing-boxes. These doors will be so fitted to the 
chamber in which they slide, as to prevent the escape of any of the 
gases from the furnace into the air. In fact the greater the excess 
of the gaseous pressure in the furnace over that of the atmosphere 
without, the more tightly will the sliding door be jammed against the 
part of the boiler on which it rests. Each of the furnaces is capable 
of being stoked separately and independently of the others ; and 
during this operation, com})ustion in that furnace will be suspended 
by the supply of oxygen being cut offj whilst the other furnaces C€ai- 
tinue in full operation. 

GAS PROM WOOD OR PEAT. 

Mr. John Atliffe, jun., of Moscow, has communicated to the 

Mechanics* Magazine a description of his apparatus for nuLking Qsg 

from Wood or Peat, which he states is much cheaper than that from 

^/>Alff^ not injurious to health, the Tetorla\aa\i mucViViTvgec, six. i' 
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the quantity of gas can be made in the same time, and as it requires 
no purifying, it will prove of much importance where wood or turf is 
plentiful, and coals and lime scarce. The retorts are fixed in the 
usual manner, the ascending pipes from them dipping into the 
hydraulic main ; but instead of being carried off at one end to the 
purifiers, a pipe passes downwards from it into a hollow sphere fixed 
in the bed of the furnace, and kept at a temperature indicated by a 
dark red heat. The gas passes through this ball intensely heated 
into a naphtha chamber in the basement of the works, by means of a 
pipe dipping into a cup in the centre, the outer casing serving as a 
receiving-box for the refuse. There is also another box, in wMch is 
an inverted bell-shaped receiver, in which the gas is well washed 
with naphtha, or coal-tar, and six per cent, of turpentine, from 
whence it is passed to the condenser and stored for use, requiring no 
purification. 

CANDLE MAKING. 

Mb. George Fergusson Wilson, of Belmont, Vauxhall, has 
patented certain Improvements in treating certain fatty bodies con- 
sisting of acting on "Bomean vegetable tallow," (which is a vegetable 
matenal recentiy imported from Borneo, resembling tallow,) and on 
** nutmeg butter," by powerful acids, and in distilling such matter 
after being acted on by acids ; and thereby producing valuable pro- 
ducts suitable for the Manufacture of Candles. 

The acid process adopted by the patentee is conducted in the fol- 
lowing manner : — ^The Bomean tallow or nutmeg butter is placed in 
a copper vessel or a wooden vessel lined with sheet lead, and gradually 
heated up to 350 Fahrenheit ; after this, concentrated sulphuric acid 
is added in the proportion of 720 lbs. to every 6 tons, and at the end 
of about three hours, the tallow is pumped into a vessel containing 
acidulated water, and agitated by free steam passing through it for 
about two hours, when it is allowed to repose : or, the tallow is 
heated only to 120 Fahrenheit, and a ton and a half of concentrated 
acid is run very slowly into the vessel, stirring the while, and 
then keeping the mixture stirred for about twelve hours, after 
which hot water equal to half the bulk of the fatty material is added, 
and the whole well stirred up and allowed to repose for four 
hours. 

After either of these processes, the tallow or butter is distilled in a 
still from which the atmosphere is excluded, which is best effected by 
means of steam, vapour, or other product not containing oxygen. The 
patentee prefers, however, to use highly-heated steam, introduced in 
numerous jets or streams below the fatty material in the still, and 
thus to cause the distillation and exclusion of air to be effected by 
the same means, assisting the former process by the aid of a fire 
under the still. The distilled products are received in a condenser, 
and when condensed may be used alone, or be mixed with other 
candle-making materials, for making candles and night-lights of the 
better class ; or the process of distillation may be altogether disi^enaed 
with in making candies and night-lights o{ VniexvoT ^£»RTC^^^^TA> 
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Mr. Greorge Gwynne, of Hyde-park-aquare, and Mr. G. F. 
Wilson, have aliso patented the following : — 

The patentees observe that it has been found that fatty and ofly 
matters which have been treated or operated on with nitrons, itjpo- 
nitrous, or allied acids, do not bum weu, in consequence, they be&ve^ 
of a combination or intimate mixing of the acidis in the fats or oils. 
And their invention consists in improving fats and oils which have 
been so treated by causing them to be acted on by a salt of a weaker 
acid, such as acetate of ammonia or others. 

The process of hardening fatty matters by nitrous fumes, was 
described in the specification of a former patent to Messrs. Gwynne 
and Wilson, Dec. 8, 1 842, and is still conducted much in the same 
manner, imtil the distinct evolution of nitrous fumes takes plaocj^ 
when the boiling is checked by admitting cold water, and the acetate 
of ammonia is aSded in the proportion of 4 lbs. to every cwt. of &tty 
matters. After this the mixture is well stirred, and allowed to repose 
for four hours, whfen the supernatant fatty matter is to be drawn off 
and filtered in a warm room, and is then ready to be made into candles 
and night-lights. 

Other salts of weaker acids may also be similarly employed ; but if 
Gable to act injuriously in the burning of the fatty matters, as is the 
case with acetate of soda, a subsequent boiGng of the mixture with 
acidulated water and free steam should be resorted to. 



PREVENTION OF SMOKE NUISANCE. 

Mb. a. FttASEB, jun., has described to the Society of Arts the re- 
sult of his attempts to remove the Smoke Nuisance from the Brewery 
of Messrs. Truman, Hanbury, and Co. In 1847 the writer's atten- 
tion was first drawn to Juckes' patent furnace, which consists of a 
strong cast-iron frame of the full width of thefiimace, and about three 
feet longer. "Hie fire-bars were all connected together, forming, when 
complete, an endless chain, and were naade to revolve round a drum, 
placed at each end of the frame. The front of the frame was pro- 
vided with a hopper, in which the fuel was placed, aad a furnace- 
door, which opened vertically with a worm and pinion. The height 
to which this door was raised by the stdter regulated the supply of 
coal, which was carried into the fire by the gradual motion of the 
bars. The whole machine was placed upon wheels, to facilitate its 
removal for repairs to the boiler, brickwork, or furnace. The speed 
of the furnace-bars was determined by the draught. It varied from 
one inch and a half to three inches per minute, the object being to 
keep the whole of the bars covered with fuel, with a small accumula- 
tion of fire at the bridge. The bridge was suspended by a pipe three 
inches or four inches in diameter, fixed about one inch above the level 
of the bars ; this allows the clinkers formed to fall into the ash-pit, 
but would not allow the fire to pass. A small stream of water must 
be suppHed to the pipe or stop, or it would soon be destroyed. All 
the air admitted to the fire to support combustion was made to pass 
through the furnace bars. The consent of Messrs. Truman, Hanbury, 
SuxtoBj & Co. was obtained to the application of this ^lan to one of 
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their engine boilers — ^a t^Mndikal boiler^ with two tube8>— driving a 
forty-home engine^ Its success led to its appMcatioii to a second 
boikr of the same fomou In the same year the probability of its suc- 
cess under a brewing coppw was discussed. There was no doubt, 
from the former experiments^ as to its capabilities £» raising steam 
er for evaporation ; but with a brewing copper, i»>ovisi€>iL had to be 
made for a process in the manufacture almost peculiar to it. The 
contents of the Cf^^per had to be turned out several times in 
the course of a brewing,, rendering it necessary to " bank up" the fire 
thoroughly, to protect the bottom of the copper, until refilled with 
wort or watw. It was feared that the maehiEtery would interfere with 
this being done effectually ; it was tried, and with the same success 
as with the steam boilers. It was found thftt a fire of fifty £eet or 
sixty feet area could be worked lor any numb^ of hours without the 
slightest appearance of smoke from the chimney-shaft ; but the pro- 
cess of ''banking up," before referred to, requixed the whole principle 
of the machine to be put in abeyance^ during which time sm(^e 
escapes from the shafb, and sometimes in large quantities and no plan 
has bee& discovered for its prevention.. The total cost of the fourteen 
furnaces, including brickwork, has been about £3000. The con- 
sumption of coals in the establishment is about 6000 tons per annum. 
The saving in the coal account, since the introduction of the patent 
to July 1, 1853, wsLB £8338, from whidt was to be deducted for casu- 
alties and sundries^, say £350. The above economy has not arisen 
from lees weight of coal consumed, but owing to the screenings or dust 
of coal only being required for the frumaces.. In the furnaces erected 
at the brewery, a considerable reduction has been made in the area of 
aU the new furnaces, varying from twenty to thirty per cent., with an 
increase of water or wort evaporated of fifteen pex* cent, in one of the 
large brewing coppers. It would appear at first sight that the wear 
and tear of a machine, apparently so complicated, must exceed the ex- 
pense of the common fixed bars. This, however, had not been found 
to be the case, and it need not be so if ordinary care was given to the 
machisue. 

CLEARING TOWNS PROM THE SMOKE OF DOMESTIC FIRES. 

Although Lord Palmerston's Act in a great measure remedies the 
nuisance of smoke in manufactories, yet it is too well known that the 
atmof^here is contaminated by the quantity of smoke whVdb is gene- 
rated in towns by fuel consumed for domestic purposes. To obviate 
this evil, Mr. Julius Jeffireys, F.B.S., proposes, as it is impos- 
sible to consume the smoke of coal burnt in open domestic fires, 
that non-fuliginous matter shall be used as fuel. He states that char- 
coal, on account of its expense, is out of the question ; that anthracite 
and common coke, from which it is possible to select a cheap and 
smoketoss fuel, are not sufficiently combustible for use in common 
grates, it being both difficult to ignite and keep alight when applied 
to domestic purposes. It has, however, occurred to him that gas- 
coke might probably be brought into a state of Yi^dQlQa£ib^la^2^<s»L'^V«s^ 
uisred bjr jets of gas heating air in flowing to \V ^^*^ ^^^i^^ ^^iCwss^ 
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the coke was alight the gas required to maintain its combustion miglit 
be very small, while the coke would give out so much larger a pro- 
portion of its caloric, as radiant heat, than coal does, that it is possible 
the cost of the coal and gas united might not exceed that of a eotl 
fire, having equal effect. In pursuance of this idea, jets of gas were 
conveyed into the bottom, and horizontally, in front of an <Hrdinaiy 
parlour grate, which was then filled with gas-coke. This trial wu 
found satisfactory. After a few re-adjustments of the gas-jets, a re- 
sult was obtained siu^assing that anticipated, and established the 
fact, that by the use of coke at £1 per ton, and gas at 4s. per 1000 
cubic feet (the current prices of those articles), a greater heating eflfect 
may be produced than by an equal outlay on coal, while the advan- 
tages over a coal fire are, that an end would be put to the smoke <^ 
towns, the atmosphere would be clearer, there would be an end of 
smoky chimneys, the body would be kept cleaner, goods, decoration, 
and furniture preserved from injury. No wood is required to be 
used ; the coke being placed in the grate, a person at any time ooold 
light his own fire by turning on the gas-jets ; so long as the gas is 
allowed to flow, it may be lowered to Sie smallest glow, or soon raised 
to a pitch of brilliancy and power exceeding that of any coal fire ; afl 
useless consumption will be avoided ; for cuhnary purposes it is equally 
applicable, and can be brought immediately into action, while coal 
requires to be half burnt before it is free from black and sm(^dag 
points, and properly reddened. Half-a-dozen trifling jets of gas issa- 
ing from an iron tube, with lateral perforations, and commanded by a 
cock, is all that is required for a poor man's fire. The gas and coke 
need not at most exceed Id. each daily. The plan is not the snbjeci 
of a patent ; all gas-fitters are, therefore, at liberty to use it : but M 
the inventor will be happy to give all information, he trusts due at- 
tention will be paid to the manner of adapting it for grates. — Mining 
Journal. 

PATENT SMOKELESS FURNACE. 

Mr. John Lee Stevens has patented a "Smokeless Furnace," 
which consists of the very simple arrangement of receiving the hot 
cinders from the fire-box in a grate underneath, where they are turned 
to account in heating a current of air, and this heated current passing 
into the furnace completely prevents the generation of smoke. This 
arrangement is applicable to all furnaces, striking at the root of the 
smoke nuisance instead of curing it. Mr. Stevens's explanation of 
the invention is, that in the combination of two sets of fixed fire-ban, 
one above the other, the first being fed by the scoria and dndere 
voided from the second or upper set, with a calorific plate, the cur- 
rent of air entering at the lower part of the furnace passes through 
two strata of fire and then between the calorific plate (faced with fire- 
bricks) and the bridge, and is thus so intensely heated as continuouflty 
to produce the entire combustion of the gaseous products of the fusi, 
without the formation of smoke. The patentee states that it is prao- 
ticaUy ascertained that the fire-bars are not, as had been previously 
apprehended, UMe to more destruction iw t\i\a ^^li \xv cst&xvur; €ar- 
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naoes ; the invention also increases the draught, uniformly distributes 
the heat, and keeps up the steam in boilers of whatever form ; and, as 
the Mining Jov/rnal explains, the quantity of oxygen being regulated 
by the actual demand, is proportioned to the intensity of combustion — 
the fiercer the fire the greater the supply of oxygen — the more rapid 
the velocity with which the current of air rushes into the furnace. The 
necessity for an adjusting apparatus, always dependent on the 
uncertain attention of the fireman, is thus obviated. The saving 
of fuel consequent upon the perfect combustion of gases in this fur- 
nace is stated to range from 15 per cent, with Welsh coals, up to 25 
per cent, with north country or the Midland counties coals, or patent 
fuel ; 20 per cent, being the average saving. 

MANUFACTURE OF PAPER. 

Mr. W. Stones, of Queenhithe, has read to the Society of Arts a 
communication on the " Materials and Machinery employed in the 
Manufacture of Paper." After alluding to the dbOferent substances 
upon which the ancients were accustomed to record their thoughts, 
the author proceeded to trace the history of the manufacture of paper 
from pulp, said to have been invented in China about the conunence- 
ment of the Christian era, from whence it was carried to Mecca in 
the beginning of the eighth century, and thence by the Arabs to 
Spain in the end of the ninth or beginning of the tenth century. The 
first paper-mill in Germany was established at Nuremberg, in 1390. 
In our own country the earliest trace of the manufacture occurred in 
a book printed by Caxton about the year 1470. The materials em- 
ployed in the manufacture came next under consideration ; linen, or 
materials made of flax, either in the state of new pieces or old fabrics, 
was particularly valuable for the strength which it imparted to the 
paper. Cotton was too valuable in its state as imported, to be used in 
this manufacture, and was generally obtained from old white or 
printed goods. Flax and cotton waste, also used very largely, were 
the portions of the raw materials not available for being made up into 
woven fabrics. Hemp, or rope in the untarred state, was a very 
valuable material ; when tarred it was used for brown paper princi- 
pally. Specimens of paper from the plantain were exhibited, as also 
of wood ; and it was observed that any fibrous vegetable substance, 
as the inner bark of trees, the stalks of the nettle, the tendrils of the 
vine, the bine of the hop, might be used, but that up to a very recent 
period no material had been found to answer so well as linen, hempen, 
or cotton rags. "Woollen cloth or silk could not be beaten into a 
suitable pulp, wool particularly giving a hairy texture to the surface. 
Lately, however, straw had been made available in the manufacture 
of paper ; and the specimens exhibited showed that ere long it would, 
if It had not already, become a formidable rival to the old-established 
materials. The operations of cutting the rags into shreds, their sub- 
sequent dusting in machines, and the boiling in an alkaline ley, for 
the purpose of cleansing the materials, were described. The rags 
were then subjected to the further process of comxcmixs^VQii «iv "^^ 
jD^ine^ which, was supplied with a constant aU^am o^ -^^Xet, wi '"Soa^ 
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by continual revolutions the rags were thoroughlj washed. After 
bleachlDg^ which was effected with chlorine, the material was sub- 
jected to another grinding until finally reduced to fine pulp. Th» 
process of making by hsuid was briefly described. Tb^ pulp was 
allowed to flow into a vessel of stone, a^ k^ moderatdy warn bj 
means of a steam pipe, and continually in motion by a wooto 
agitator. From this vessel the maker cdlected on a frme, oov«red 
with wire gauze, the desired quantity of pulp, and by a gentle duJ(- 
ing motion compacted the material into paper ; the water was ex- 
pressed, the paper hung up to diy, after which it was sized by aaton- 
tion, the superiluous size being pressed out, and tiie paper parted 
and slowly (hied, by which the size thoroughly penetrated the papor.. 
The mode of making paper by machinery was next described, and the 
passage of the pulp through the knotter or strainer, on to the conti- 
nuous wire, to the continuous felt> and thence on to the di ying cyliwdere, 
was explained. It was stated that Fourdrini^'s hori2(»;Ltal cylindev 
machine was the one most generally used in this country. Tha sheets 
were then sorted, folded, and packed in reams^ weighted by th9 
revenue officer, and charged with a duty of three-haL^^ooe a pound 
and five per cent. It appeared that at the present time there are 
about 304 paper-mills at work in England, 48 in Scotland* and 28 Jm 
Ireland. The duty amounted to upwards of 925, 000^., ao that the 
annual value of paper manufactured in this country could not be ksi 
than 3,700,00OZ., the average value of pap^ being ^ttm^tedat mat- 
pence per pound. 

BENIOWSKI'S PATENT PRINTING- MACHINB&T^ 

By these new modes of " setting the types," any n^aa, womam or 
child, who is acquainted with the common alphabet^ it is stated^ 
may become a useful and correct compositor with only a few days* pre- 
vious instruction ; and by other inventions contained in these patenta^ 
the mechanical toil and irksom^ness of composing are greatly dimi- 
nished, while the production is increased fivefold. We now proceed 
to enumerate in general terms the nature of the improvements^ as 
exhibited at the offices in Watwloo-place : — 

First. We have types invented for theporpoee of enabhnganjpMnontoaet up mat- 
ter in metal for the press without the neces:dty of having recourse to profesaooal 
compositors. On the feet and sides of these types are letters by means of which anj 
man can compose as easily as those trained for the purpose ; and any child can distn- 
bute the types, itot only of the Eugh^, but aJao those of foreign languages^ A 
lady set to work to CMnpose, and the time arranged to be given was three minates 
by a sand-glass and a repeater. The matter taken was from the centre of a column 
of a newspaper. The three minutes havingexpircd, the lady had set up five lines 
and a half oi' sohd printing. Mr. Douglas J errold took the metal in his hand aad 
read therefrom, and announced that there were only two literal errors in the fire 
and a half lines. Professor Anstcd states that on one occasion when he visited 
Major Beniowski's establishment in Bow-street, he saw a person composing ynHh- 
out anv anparent difficulty upwards of 800 letters in ten minutes, with only two 
orrors 1 Tnis is, he beUe\es, four or five times as fust as is usual amongst good com- 
positors. Again, the task of correcting can be easily performed by anybody, and 
especially so by the author. Secondly, there are the " logotyj)e8," the usefill- 
nees of which we beheve has never been doubt^. We are assured that by meaas 
of logotypes the Times newspaper was, during the first years of its jRHindatioB, 



MECHANICAL AND USEFUL ARTS. lOd 

eennposed alxmt four timea quicker than it is at the present time. But this ad- 
▼aatage, it is admitted, was fw oatbalanoed by certain expenses and other incon^ 
Teniences which the present inventor has, by very simple means, entirely removed; 
and it is said tJiatin the composing of an ordinary siz^ paper, £2000 at least may 
he saved per azmum. 

Secondly. No maohin^T- whatever for composing is required : any person of <»- 
diiiary capacity, with a few months' instruction, can pick and set up into lines and 
pages firom 5000 to 7000 types per hour with little chance of an error. 

Thirdly. There are oases designated the " Authoriton," composed of several 
thoosand comi»artmeiits, and capable of containing from 100;000 to 200,000 types, 
occapjrine no more room than the usual ones. 

Fourtluy. Simultaneous Double Composing. — This is an absolute novelty. Two 
eompositions oif any given copy are made simultaneously in about one-fmd-a-half 
of the time required for a sin^e composition. 

fifthly. An apparatus by means of which an unlimited number of spaces are 
picked up from pie and distributed. 

Sixthly. A Printing Machine, having the following novel features :— The types 
are imposed on tlie interior surjfaoe of a tiylinder, and cannot therefore fall out by 
their own gravity, nor cim they be driven <^ by the centrifri^;al force, be the 
angular and the perimetral velocity ever so great. The feeding and receiving 
boards, the distributing, inking, and impression rollers, like aU the other organs 
of this machine, are in the interior of a cylinder, and, therefore, the whole occu- 
pies but one-third of the space it would otherwise require. The distances between 
the feeding and receiving boards are reduced to a few inches. The receiving Mid 
depositing of the printed ^eets is performed automatically, and therefore the 
number m attendants is reduced in proportion. This machine is simple in con- 
s^Qotion ; but its productiveness may be increased to an unprecedented extent. 
A machine constructed for the purpose of throwing off about 20,000 impressions 
per hour of a paper the largest size in existence, would occupy no more room 
than a common four-feeder. Such machinery, combined with adouole composition, 
wdold produc0'4O,OOO impressions per hour. 

Seventhly. Inlong-roUers, permanently elastic, not subject to atmospheric in- 
fluences, and which may be driven with any velocity. They are filled with com- 
pressed air, and those in use were exposed during a period of upwards of twelve 
months to dry and wet weather, and also to temperatures varying from summer 
heai to below lero, without ever wanting more than a few minutes to make them 
dry. B. &reene, Esq., M.D., in his r^ort on machinery generally, observes-^ 
** The inflated India-rubber rollers are absolute perfection. !N^o other substance 
in nature possesses the perfect and permanent elasticity of vulcanized India-rub- 
ber and compressed air ; and being formed without a«eam, their durability appear 
to be almost without bounds." 

Eighthly. There is a mould for casting types in general, uid especially the 
newly-invented type, which is much more simple in construction, and about 50 per 
oent. cheaper than those in present use. 

The ninth and last feature in these invmitions is that of printing for the blind, 
the cost of which wHl be reduced, says the prospectus, from thousands to com- 
paratively nothing. 

NATURAL PRINTING PROCESS (NATURSBLBSTDRUCK). 

Under this term Louis Auer, of the Imperial Printing-offioe at 
Viemia, has patented a process invented by himself in conjunction 
with Mr. Andrew Worring, overseer of the same establishment^ 
" for creating by means of the original itself, in a swift and simple 
manner, plates for printing copies oi plants, materials, lace, em- 
broideries, originals or copies, containing the most delicate profundi- 
ties or eWvations not to be detected by l^e human eye," &c. 

A pamphlet giving a description of this discovery, and a series of 
specimens, h&ve reached us. The examples consist of an impression 
from a foBsU fisb^ from agates, the leaves of trees^ several plantSy 
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mosses, algae, and the wing of a bat. These are all printed in the 
natural colour of the objects they represent ; and it is difficult to 
conceive anything more real than these productions. The general 
character of the process is told in the following pithy manner by Louis 
Auer, in the introductory paragraphs of his pamphlet: — ** Query? 
How can, in a few seconds, and almost without cost, a plate for 
printing be obtained from any original, bearing a striking resemblance 
to it in every particular, without the aid of an engraver, designer^ 
&c.? Solution. — If the original be a plant, a flower, or an insect, a 
texture, or, in short, any lifeless object whatever, it is passed between 
a copper plate and a lead plate, through two rollers l^iat are closely 
screwed together. The original, by means of the pressure, leaves its 
image impressed with all its peculiar delicacies — with its whole sur- 
face, as it were — on the lead plate. If the colours are applied to this 
stamped lead plate, as in printing a copper plate, a copy in the most 
varying colours, bearing a most striking resemblance to the original, is 
obtained by means of one single impression of each plate. If a great 
nimiber of copies are required, which the lead-form, on account of its 
softness, is not capable of furnishing, it is stereotyped, in case of bein^ 
printed at a typographical press, or galvanized in case of being worked 
at a copperplate press, as many times as necessary, and the impres- 
sions are taken from the stereotyped or galvanized plate, instead of from 
the lead plate. When a copy of a unique object, which cannot be 
subjected to pressure, is to be made, the original must be cov^«d 
with dissolved gutta percha; which form of gutta percha, when 
removed from the original, is covered with a solution of silver, to 
render it available for a matrix for galvanic multiplication.*' This 
process is also applicable to the purpose of obtaining impressions of 
fossils, or of the structure of an agate or other stone. In all the 
varieties of agate, the various layers have different degrees of hard- 
ness ; therefore, if we take a section of an agate, and expose it to the 
action of fluoric acid, some parts are corroded, and odiers not. If 
ink is at once applied, very beautiful impressions can be at once 
obtained ; but for printing any nimiber, electrotype copies are 
obtained. These will have precisely the character of an etched 
plate, and are printed from in the ordinary manner. The 
siliceous portions of fossil, and the stone in which they are 
embedded, may, in like manner, be acted upon by acid; and 
from these either stereotyped or electrotyped copies are obtained 
for printing form. It is not a little singular that the workers 
in German silver and Britannia metal, at Birmingham, have for 
some time been in the habit of ornamenting the siirfaces of these 
metals by placing a piece of lace, no matter how delicate, 
between two plates, and passing these between rollers. In this 
way every fibre is most faithfully impressed upon the metal. 
We are not aware, however, that any attempts to print from these 
impressions have yet been made at Birmingham. The value set on 
the JnveDtion by the author, may be judged of by the following para- 
graph: — ''^ JBussia has given us JacobVa a-^iplLca.tion of the Gralvano- 
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plftBtik, in the year 1837, and France the Daguerrotypy for general 
Hie, in the year 1839 ; Austria has now furnished a worthy pendant 
to these two inventions." — Athenceum, 



statheb's patent surpace-pbinting machinery. 
The specification of this patent describes several valuable improve- 
ments in the art of Block or Surface Printing, as novel in design as 
they are elegant in effect and simple in contrivance. The first of 
these is a method of producing the blocks or forms for printing from^ 
with the letters, figures, or devices to be represented left plain, the 
Burrounding p3rtions being those which are printed ; the second is a 
mode of printing upon paper, cloth, or other articles, by means of a 
flat plate, upon the surface of which the intended letters, figures, or 
devices, are first printed in an inverted manner, and in one or several 
colours, and from which they are then transferred to the surface in- 
tended to be printed, on which, of course, they will appear in their 
natural position ; and the third is an analogous method of obtaining 
impressions of figures, letters, or devices, in one or several colours, 
on paper, cloth, or otiier articles, by first printing the same in an 
inverted manner upon the surface of a cylinder or roller, by means of 
several small rollers working in conjunction therewith, and then trans- 
ferring the impressions from the cylinder to the surface of the paper, 
doth, or article intended to be printed. For details of the machinery, 
see Mechamcd* Magaziiie, No. 1574. 



ANASTATIC PRINTING. 

A PAMPHLET has been issued by Mr. C. J. Jordan, of Lansdowne- 
terrace, Caledonian-road, contaimng a practical treatise on this in- 
teresting subject, with minute details, which will enable any amateur 
or workman to make facsimiles of engravings, or other printed paper, 
old or new, at very small cost. Mr. Jordan is an original investi- 
gator, and his pamphlet contains the results of his own experiments, 
although some of them have been anticipated by others. He states 
that he has obtained anastatic reverses fix)m prints upwards of a cen- 
tury old, by simply operating on them in the way he has indicated. 

CHROMATIC PHOTO-PRINTING TEXTILE FABRICS BY MB. B. SMITH. 

The author proposes to employ the chemical agency of light in 
dyeing or staining textile fabrics ; the cloth, whether of wool, silk, 
fl^ or cotton, being first steeped in a suitable solution, then dried 
in the dark, and subsequently exposed to the action of light, those 
parts which are to form the pattern being protected by pieces of 
darkened paper, or some other suitable material, attached to a plate 
oi glass. When the desired effect is produced, the time for which 
vanes from two to twenty minutes, according to the nature of the 
process, the fabric has to be removed, in order to undergo a fixing 
operation, whilst a fresh portion of it is exposed to light. This may 
&aalj be effected by the use of very simple mechanical arrangements, 
■0 that a number of photographic printing engines may l^ placed 
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side by side, and saperintended by one person. From the triak 
which Mr. Smith has made, he bel^ves tlukt even the diffiosed ligbt 
of a cloudy day will have power enongh for the operation, thovgh, of 
course, a longer time will be requii^d for its perfection than on a 
bright and sunny day. In order to obtain a pale t>liie or white pat- 
tern upon a blue ground, Mr. Smith uses sohitions of citrate or tar- 
trate of mm, and ferrocyanide of potassium ; stoepii^ the oloth 
subsequently in a dilute solution of sulphuric add. Browns and 
bufi^ are obtained by using a solution of bichromate of pota^ ; Hie 
excess of salt in the parts not acted on by light being afteiwiaxli 
either washed out, leaving ^ose portions white, or deoemposed by a 
salt of lead which forms a yellow diromate of lead. By combinnig 
these two processes with the use of madder, logwood^ and other dye 
stu£&, a great variety of tints may be obtained. 

maik's frintivg vauhdie. 
The Edinbwgh Cowrwnt gives the following account of the above 
new Printang Machine: — ^We were, a few days ago, invited to wit- 
ness a new printing machine, paftented by the inventor, Mr. Thomai 
Main, of London, formerly of Glasgow, and ^tted up by him inllie 
premises of Messrs. l%oma8 Nelson & Sons here. The machine it 
of remarkably simple construction, is worked at a small cost of labour, 
and is capable of great speed. Instead of a cylhader rotating on iti 
axis, which is the principle of almost all printing maohines, it has a 
cylinder of small diameter moving along a fixed table, or plane, on 
two-thirds of its surface, and immediately retracing its course. Its 
motions are regulated below by a wheel moving Inckwards and §ot- 
wards upon a rack ; and, in the return movement, it is elevated 
about a third of an inch from the t^gpes, to avoid a second preasore. 
The cylinder is 18 inches in diameter, and about 86 or 38 inches in 
length. The table for the form is 46 inches by 88. The sheet ia 
placed upon the delivering-table, which is only a few inches hi^Mr 
than the level of the form, and is taken up hj clasps in the hoHew 
part of the cylinder, and wound round it as it moves along, reoeiviDg 
at the same moment the impression of the types, whUe, in the retimi 
movement, it is taken oflF upon another table. The ink is supplied 
very nearly in the usual manner. The whole labour required In 
working the machine is that of two boys, or one man and a boy; tiie 
one to "feed," and the other to " take out. " The madhine is capofate 
of throwing off above 1000 impressions an hour, which, for a single 
cylinder, is an extraordinary speed. Altogether, the machine &- 
plays great ingenuity : it is admirable for its simplicity, and valnabla 
for its dispatch. 

AMERICAN PRINTINO MACHHrES. 

The first Printfaag Machine patented in the United States, ii 
the Manifold Letter Writer, the object of which, as its name indi- 
cates, is to multiply the nimiber of copies, by once writing the 
original ; it consisted in the use of cai.-QVB o^eT».ted by a series ^keys, 
whereby a horizontal lever, which. YielOi aeiNewX ^ev^a ox ^^^ti^is^ '^\a»«l 
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tnnsrenely aoross it, was moved in a direction to form letters upon 
tiw IMi|wr, a number of sheets corresponding to the number of pen- 
oOb odig clamped in suitable frames to hold them for the piupose. 
Hie pTOcess of writing by this machine was a very slow one, but 
when one copy was complete, a duplicate was also at hand. Another 
machine for accomplishmg the same purpose was patented in 1850 
by O. T. Eddy, of Boston, although the object was accomplished in 
ft manner entirely different, and the alphabet a printed instead of a 
written one. This machine prints anything desired by the operator, 
in Boman letters, upon striking certam finger keys corresponding to 
the letters used — ^the operation of this machine, in the hands of a 
good performer, is about as rapid as that of House's Printing Tele- 
graph, and nearly as rapid as the execution of writing by an ordinary 
penman. This machine is exceedingly expensive and quite complex, 
for which reason, probably, it has not been extensively used. Another 
machine has been patented, denominated the Phonetic Beporting 
Machine, designed to report speeches by working changes upon a 
small number of keys and type, to make a variety of letters or cha- 
nusters. A machine which shall fully accomplish this object is 
needed, as our reporters are seldom if ever able to get a full report, 
purticularly from rapid speakers ; if all the fingers and thumbs could 
be brought to aid in making characters, so that several characters 
could be made at the same time, greater speed might be obtained. — 
8cieniific American, No. 39. 

IMPROVEMENTS IN LITHOGRAPHY. 

At the Imperial Printing-office at Vienna, by the use of a Self- 
acting Press driven by steam-power, as many as from 800 to 1000 
impressions are taken from the stone within the hour, l^e inventor 
of this machine is C. Sigl, engineer, of Berlin and Vienna ; and it is 
now successfully worked in England by Messrs. Macliire, Macdonald, 
ft Go. The principal feature in the machine consists of a damping 
apparatus, simple and highly effective in its character. It is formed 
of a roller of hollow brass tube, pierced with numerous holes, and the 
Bartaice of which is covered with such porous substances as sponge 
and soft leather. From a small trough on the top of the press a 
supply of water is kept up, by means of a small drip into the hollow 
eyunder, which, percolating through the outer covering, keeps the 
roUer in a state of constant moisture. The inking apparatus, and 
the mode in which the stone travels and is brought in contact with 
the inking rollers, are the same as in Napier's Letter-press Machine. 
In order to obtain the impression, the stone passes under a brass 
scraper, attached to a cylinder, and which id acted upon by a small 
"catch," for the purpose of placing the paper smoothly. The stone 
is protected at the point of contact with the scraper by a leather 
lympan, and the paper upon which the impression is to be produced. 
The clean and sharp character of the impressions, and the finer por- 
tions of the work, rival the best descriptions of copper-plate engrav- 
ing. The rate at which the copies are printed is about 7QQ ]0«c 
brar, laige foHq, the machine being driyen comi^sxai^N^^ ^^ . ^Sfi^ 
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same amount of work would not be completed by the ordinary band- 
press under four days. The only attendance required is a boy to 
feed and lay the impressions as tifiey are delivered from the tapei^ 
and one man, who, with a sponge, removes any ink which may r^ 
main on the edges of the stone after each impression. There is mvuA 
less injury done to the stone by this mode of printing than arisss 
from the somewhat rougher usage to which it is necessarily subjected 
when hand labour is employed. — Morning Chnmide., 

BEATING MACHINERY. 

Mr. a. Crosskill has read to the British Association a paper 
giving an historical account of the invention of Reaping Madiines, 
from their use by the Romans and Gauls to the present time ; wi£ 
a view to show, that though reaping machines haul not been brought 
prominently into notice before the Great Exhibition, such implCToents 
had long since been invented; and that the reaping machines of 
Messrs. M'Cormack and Hussey were constructed on the same 
principles as those which had been previously made in this country. 
Among other English inventions of reaping machines, he mentioned 
one by Mr. Smitii, of Deanston, in 1812, which from time to time 
underwent improvements, and in 1835 it worked very successfully 
at the meeting of the Highland Agricultural Society. After that 
trial it was laid aside, as British farmers did not encourage, and, 
during the redimdance of labour, did not want such machines. In 
1822, Mr. Ogle, of Remington, near Alnwick, invented a Reaping 
Machine, which appears to have served as a model for Mr. 
M'Cormack, as his machine is in almost every particular the nme 
as Mr. Ogle's, — a description of which was published in 1826. The 
same circumstances which prevented the adoption of Mr. Smith's 
reaping machine, also caused Mr. Ogle's to be laid aside; thou^ 
in America, Where labour is scarce, and the stalk of the com 
more slender and dry, and therefore better adapted for the action of 
mechanical cutters, M'Cormack's reaper was soon in extensive 
demand. It was stated by Mr. Crosskill that about 2000 6i 
M'Cormack's machmes are anually sold in the United States, and 
that Hussey's is in nearly equsd request in that country. The 
celebrity acquired by those machines in the Great Exhibition 
induced Mr. Bell, of Scotland, who had gained a prize in 1829 from 
the Highland Agricultural Society for a reaping machine, to bring 
his invention again into the field. In 1852 he contested with Mr. 
Hussey at the meeting of the Highland Society at Perth, and 
carried away the prize; and his reaping machine had proved 
victorious on several subsequent trials. It was to this invention 
that Mr. Crosskill particularly directed the attention of the Section. 
It differs in several essential points from those of M'Cormack and 
Hussey. In the first place, the machine is propelled before the 
horses, which are harnessed to a pole in the centre of the machine, 
and not on one side ; in the next place, the cutters act Hke large 
double-edged scissors, which clip the com as the machine is pro- 
pelied into it; and a further advantage is, that it gathers the corn 
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alter it is cut without requiring a man to rake it off^ — ^which is 
necessary in the two other maclunes. The arrangement of the self- 
acting gatherer consists of an endless band of canvas, on to which 
the com falls as it is cut, and it is then thrown rn one side by a 
continuous motion of the canvas as the machine advances. With 
this machine, Mr. Crosskill stated, one acre and a half of com per 
hour may be cut with two horses and one man to drive them. 

In the discussion which ensued, Mr. Samuelson, the maker of 
M'Gormack's machines, admitted that Bell's reapers cut the com 
better than M'Cormack's — and that the saving of the hard work 
required from a man in gathering the com was an important 
advantage ; but the draught of M'Cormack's machines, he said, is 
lighter, and they are less costly. It was stated that the cost of Mr. 
Bell's reaper is double that of Mr. M'Cormack's or Mr. Hussey's, 
the one being £40, the other £20. Mr. Crosskill stated, in reply to 
questions respecting the difficulties encountered in the use of reaping 
machines when the com is laid, that there is no difficulty in cutting 
and gathering laid com, if the machines meet it inclined towards 
them, so that it may fall on the gathering board as it is cut. — 
Athenceumf No. 1351. ^ 

MACHINES FOR TILLING LAND. 

Mb. B. Samuelson has read to the British Association a paper 
''On some recent Improvements in Machines for Tilling Land.** 
After pointing out the disadvantages attending the use of the plough, 
which, whilst it loosens the surface, hardens l£e subsoil, and noticing 
various recent inventions for ploughing and digging, Mr. Samuelson 
described a Forking Machine, which he conceives vnH be a great im- 
inovement on the common plough. It is constructed on the principle 
of a light digging fork, the prongs of which are thin and are made 
of the best cast-steel. A number of these curved prongs radiate 
from a centre, and several of these wheels of spikes are fixed on a bar 
which turns freely as the machine is drawn along the groimd. To 
regulate the depth that the prongs enter the ground, and to cover 
them altogether when the machine is not in action, there are broad 
wheels on each side, which may be lifted or lowered to the required 
height; so that when the prongs are not wanted the machine may 
run upon the peripheries of the wheels. To prevent the prongs 
from being clogged, scrapers are fixed on each side, which clear away 
the soil t£at s^Qieres to the prongs as they are successively raised. 
The weight of one of these macMnes is 1 ton, the usual depth that 
the prongs enter the ground is 10 inches, and the width is 6 feet. 
Mr. Samuelson said tiiat this machine does not invert the soil so 
completely as the plough ; but that action is less required when the 
toil is so thoroughly loosened as it is by the prongs. The machme 
IB drawn along the field by horses. 

Mr. Crosskill, and other members, suggested improvements in the 
shape of the prongs, and in the action of the scrapers^ and expressed 
gratification at seeing such a step made towards abolishing so rude 
an implement as the plough. Mr. 'FairbsiUTi «a2k<^, >n^ «x^ ti^^ sscl 
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the eve of a new era in agriculture, and the time is anived when 
machinery must be applied to agriculture on a large scale.— 
AthenoBwm, No. 1353. 

THE CTOLOIDAL DIOGINO MACHINB. 

This machine is the invention of Mr. Wilson, of Newry, but fi 
described as an adaptation of Crosskill's Cultivator. As exhibited in 
an experiment on Kennington-common, five strong horses were 
attached to a small wooden frame, about six feet square, the centre 
of which consisted of a series of five iron cylinders, each anned with 
20 teeth of the consistence of an ordinary pick-axe, set in a position 
best calculated to enter the groimd with the smallest amount of 
resistance. Cast-iron scrapers affixed to the rear of the machine 
were intended to receive the clod of earth from the teeth, and com- 
plete its friability; but early in the trial these scrapers yielded under 
the force they were subjected to, and the complete action ol the 
machine, as designed by the inventor, was consequently not seen* 
The great objection to this, and all other implements of the same 
character hitherto introduced, arises from the irregularity with which 
the iron diggers enter the ground, and the impracticability of 
turning the upper soil over so as to destroy the grass or weeds 
growing upon tiie surface. The irregularity of dep^<h produces a 
corresponding number of holes, into which all the drainage of the 
field necessarily discharges itself, and at these points seiMi sown 
would, as a matter of course, perish. The consequence of not 
effectually turning over the sod would be simply this, that after the 
first shower the grass or weeds shaken or scarified by the madiine 
would spring up with increased fertility, and in a few days the 
surface of the ground would resimie its original hardened state. Tha 
trial was not satisfactory. 

MACHINBBT FOR GRINDING CORN. 

At the late meeting of the British Association, Mr. CrosskiU de* 
scribed an improvement in the construction of Com Mills, the inven- 
tion of a working man named Bamett, — and consisting of an applica- 
tion of wire gauze inserted in cavities in the mill-stone, which serve 
the purposes of ventilating the com during the process of grinding, 
and of liberating those portions of the flour which are si^cientfy 
ground before reaching tiie peripheries of the stones. By this con- 
trivance, Mr. Crossloll asserted that a much larger proportion of 
gluten is retained in the flour — consequently, there is much less waste ; 
and the same quantity of wheat is capable of being converted into a 
larger quantity of food. The saving was stated to exceed 5 per cent. 



HYDRAULIC MACHINES IN AGRICULTURE. 

Spain, strange to say, appears to be leading the way to an obvioutf 
and important improvement in irrigation. The Bdetin QficuU de 
Toledo gives the following accoimt of the recent employment of an 
Hydraidic Machine there :— " We have seen in this city, for the firstl 
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thne, the application of an hydraulic roachine, constructed in Madrid, 
in the manufactorjr of Nicolas Grouselle & Co., outside the gate of 
Bilboa, destined to raise the waters of the Tagus for the irrigation of 
the lands which surround it. The results obtained ought to fix public 
attention and that of the authorities of the provinces in an extraordinaiy 
manner, from the importance which the establishment of these ma- 
chines may give to our agriculture in all the points where their ap- 
plication should be possible, employing the force of water as the 
motor. The machine, which we have seen in action, has highly ex- 
ceeded the expectations which we had conceived of it. Pla(^ upon 
a dam, which had been broken and abandoned for some centuries, the 
engineer constructor has succeeded, with the insignificant fall of a foot 
and a half, in obtaining a moving power which raises 130 arrobas 
(25 lbs. each) of water per minute to the height of 30 feet, which is 
equal to what eight norias would produce, for which, working for 
twenty-four hours, it would require thirty horses." The general impor- 
tance and utility of hydraulic machines of various kinds, in town as well 
as country, are not yet appreciated as they ought to be and will be. 

* PISH MANUBE AS A SUBSTITUTE FOR GUANO. 

In a paper read to the Society of Arts, by Mr. J. B. Lawes, it 
has been stated that a discussion has taken place on this subject 
before the Boyal Dublin Society ; from the Keport of which we 
gather that large quantities of offal fish and fish offal, which at pre- 
sent are thrown into the sea, would be brought to shore, provided 
they could be sold on the spot at a price of from 80«. to £2 per ton. 
Mr. Pettitt's process consists in mixing sulphuric acid with the fish- 
material, and drying it. It appears that a Fish-Manure, prepared by 
such a process, although undoubtedly an excellent manure, is never- 
theless widely different &om guano, both as to the constituents which 
it supplies and the state of combination of those constituents. In 
gruano we find large quantities of phosphate of lime (in a state of 
comminution in which it is more readily available than in most other 
manures) ; whilst, judging from the analysis by Professor Way, the 
product of Mr. Pettitt's process contains only a veiy small quantity 
of phosphate of lime. In guano, again, the whole of the nitrogen, 
or nearfy so, exists, either in the form of ammonia or of other very 
readily active nitrogenous compounds, the products of the perfect 
chemical destruction, in their passage through the body of an animal, 
of those more stable nitrogenous compoimds of which the bodies of 
the fish so largely consist. In the product of Mr. Pettitt's process, 
however, there can be but littie of the salts of ammonia or the other 
compounds resulting from the digestion, assimilation, and retransfor- 
mation of the substance of the fish when it has been used as food. In 
fact, the proposed fish-manure is dried animal matter, with but littie 
chemical alteration ; in which, therefore, a large proportion of the 
nitrogen will still exist in its original state of combination. However 
valuable, therefore, such a substance may be as a manure, it can cer* 
tainly with no propriety be called a gibomo, T\i<d c\kSi££^E^ ^^k^ ^ 
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the sulphuric acid on the animal matter, and its tttili^ in the proeen, 
are, indeed, not very obvious. It would probably serve, on the one 
hand, somewhat as an antaseptic ; and on the other, to retam the small 
quantity of ammonia which might still be formed. 

Again, the sample of fish-manure analysed by Professor Way «ni- 
tain^ only about 5 per cent of water. But as the quanti1r)r of water 
in fresh fish is not much less than 8 per cent., it is obvious that it 
would take from four to five tons of fresh fish to produce one ton of 
the manure in the condition of dryness as stated. If, therefore, wv 
take the most favourable estimate which the statements at present 
made seem to justify, namely, that one ton of fish, or its aSEat, oonld 
be delivered on shore for 30«., it would thai appear that from £6 to 
£ 7 must be paid for the raw material only at the place of landing of 
one ton of manure : to which must be added the cost of siil{^urio 
acid, of the drying, of labour of boys, transports, &o. 

For these reasons, it will be very difficult to produce a manure of 
the kind in question which can be sold to the farmer at muoh less 
than the present price of Peruvian guano. It would seem, indeed, 
from calculation, that unless offal fish and fish-offal could be obtained 
at an almost nominal price, it would at present be ahnost imposA^ 
to establish a manufacture which could so compete with the manures 
now in the market as to hold out a prospect of success both to the 
producer and the consumer. And how far also a decline in the pre- 
sent supplies of natural guano, as well as a much reduced estimate at 
the cost of the fresh fish and offsd might affect the result, is of oomse 
a further question. 

NEW SOURCE OF SUPPLY OP GUANO. 

Mb. Jambs Caibd states, in a letter to the Times, that an immense 
deposit of Guano has been discovered in the Indian Ocean, between 
Mauritiiis and Calcutta. Four samples have been brought home, two 
of which are of superior quality, resembling the guano of Saldanha 
Bay. The other two are comparatively inferior ; but as the samples 
were taken from near the surface, it is considered that they are in- 
ferior to what may be found beneath. The discoverer traversed the 
island in various directions, and found guano everywhere. The 
island is twenty miles long by seven broad, and is thus forty times 
the size of Ichaboe. 

TOWN CLOCK FOR BIRMINGHAM. 

Among the recently projected plans for giving the inhabitants ad- 
ditional convenience, is that of a Public Clock, proposed to be placed 
in one of the most conspicuous parts of the town, — in all probability 
the top of New-street. Twenty designs were sent in, and from these 
the committee selected one, designed by Mr. Francis Whishaw. 
Having in view the further ornamentation of the town, as wdl as 
the public utility of the erection to be set up, Mr. Whishaw consi- 
dered that a statue of some sort would best fulfil the first-named oom* 
sideration, if it could be made subservient to the second or more 
utilitarian consideration ; so he choae tke a\][b\ec\> oi 1^^\^\A»& t«U&v- 
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uig Atlas for some time of his burden (see Yirgil, Ovid's Met., and 
Hesiod.) The figure of Hercules is 8 feet high^ bearing on his 
shoulders a celestial gbbe (a four-faced clock to be illuminated at 
night), 5 feet in diameter, — ^the whole standing on a massive-looking 
pcidestal 5 feet in height. 

The clock-works (Shepherd's electric, as used at Greenwich Ob- 
servatoiy, &c.) are to be placed within the pedestal, which is to be 
kept at all times at an uniform temperature by jets of gas within, in 
connexion with the pipe supplying gas for the globe ; 3ie shaft firom 
the works to be carried up to die globe for the purpose of communi- 
cating motion to the hands inside the figure, which is intended to be 
oast in metal, and bronzed externally, as also the pedestal. 

By the adoption of the electric clock, Greenwich (railway uniform) 
time may be accurately transmitted to Birmingham ; and, moreover, 
aU other clocks belonging to the corporation of the borough may be 
replaced simply by clock-faces — thus requiring attention only to the 
parent clocl^ which may be located in such case in a house in the 
centre of the field of horological operations. The time is not far dis- 
tant when dock-power will be supplied to all the principal cities and 
towns of Europe as water and gas are at the present day. — Builder, 
No. 630. 

WESTRUP*8 PATENT CONICAL FLOUB-MILL. 

For this invention patents are taken out in every country in which 
they can be granted, and applications are daily made fix>m the Conti- 
nent and the United States to have mills. Besides the Conical 
Flour-mills already erected in France, Belgium, Vienna, and Mexico, 
others will speedily be supplied to the Hanse Towns, Kussia, Den- 
mark, Sweden, and Switzerland. They may be seen in operation at 
Pavitt's, Wapping. 

The following are the constructive details : — 

** The old flat flour-mill ordinarily consists of a lower fixed circular stone, and 
an upper reyolving one, each of about 4 ft. 6 in. in diameter. The wheat being in- 
troduced between an aperture, is drawn in, and ground between the revolving and 
the fixed swrfaceg. The average weight of these stones is about 14 cwt., and it ig 
ordinarilj found that the grinding surface presented is so extended as to render 
the deUveiT of the flour extremely slctw and uncertain, notwithstanding the great 
rdocity of'^the running stone, which is generally 120 revolutions per minute. The 
evil arising firom this circumstance is, that the flour, finding only a partial escape, 
is triturated and re-triturated, to the great ultimate injury of the meal. 

*' Some idea of the power required to keep such massive machines in operation 
may be gathered from the fact, that a single ]^air of stones, 4 feet in diameter, re- 
quire the power of a four-horse engine to maintain the needful speed. This enor- 
mous power becomes necessary, in consequence of the great weight of the ' top 
■tone, the rapid rate of revolution, and the very large amount of friction pro- 
duced by thejprocesB of grinding so glutinous a substance as meal between such 



'* Thes« are the principal objections to the old flat mill system of grinding, 
which has been the universal one in use in all parts of the kmgdom for a consi- 
derable time; the only variation in practice consisting of the motive ^wer. 
Most commonly steam power is employed, but when the locality admits of its in- 
troduction, the cheaper and more uniformly certain agent, water, has been brought 
into action. In all other respects, the mechanical detail of the system haa been 
mdformly the same. 

•«The ' conical' mill is intended to obviate these defecU^ taEui«i-^«r3^!e«t^ 
nudes indll suffioe to show that its inventor has not oiJicy die^(«G;\Adi ^Qbc^ ^mosM^O^fo^ 
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lias brought into operation a moat philosophio. and therefore snooeMAil^ € 
tion of grinding and separatme agencies, Dy which these d^eots haye disappeared 
to an extent which leaves litUe to be deeired. The beneficial changes ejected 
may be succinctly enumerated. First, the reduction of the weight of the run- 
ning-stone from 14 cwt. to 1^ cwt., b^ placing it beneath instead ^ upon the fixed 
one ; secondly, the reduction of the size of the stones in the proportaon of 8*34 to 
1 ; and thirdly, the giving to the stones a new form— that of the firustum of a 
cone. The advfuitage or lessening the diameter and weight of a mass, of whidi 
the one is 4 cwt., and the other 14 cwt., will be fippareut, when it is considered 
that its eflfective velocity is 120 revolutions per minute, and that this velocity moife 
be sustained against the enormous firiction of the grinding surfaces. The altwed 
jMMition of the runnine-stone admits of a much more deucate adjustment of the 
opposing surfaces, ana gives to the miller an easy and effective control over the 
most important portion of his operation. The conical form fSfudlitates the di»> 
charge of the flour, and obviates tne clo«;ing and overheating of toe old practice. 
In addition to these advantages, by apumcious modification of the ordimuy ioode 
of dressing, or rather by a combination of the mill with the dressing machine^ a 
perfect separation of the flour from the bran is effected at the moment the gnsi 
escapes firom the stone. The bran still remains in the mill, and falls by its own 
gravity to a second pair of stones in all respects resembling those already de- 
scribed. 

'* Both pairs of stones are mounted upon the same spindle, and of course im- 
pelled by the same gearing. The operation of the lower pair need not be de- 
scribed; they complete the process, and leave nothing unconverted into floor 
which could add either to the weight or the quality of the loaf. In considoing 
this arrangement, we cannot fail to be struck with the analogy subsisting between 
it and that which we observe in the construction of the jaws of animals — aoireomp 
stance which assures us of its philosophical superiority. 

" There were three trials as regarded the old system and the new. The flrrt 
experiment on the old mill gave a discharge of 16 lbs. of flour in five minutes, 
which was eqnaltol021b8.per nour; while upon the patent mill therewasadiadtarge 
pf 3|H lbs in five minutes, or 462 lbs. per hour. The oifferenoe, therefore, on that ex* 
periment was, against the old system, 270 lbs. per hour. The second experiment 
tried was even more favourable as regarded the new system. 

"Two conical mills worked agamst two on the flat principle for an hour, ascer- 
tained exactly, and with the following results : — Conical mm (No. 1.) produced 8| 
bushels ; ditto (No. 2) 7i bushels ; flat mill (No. 1.) 3 bushels; ditto (No. 2.) 3 
bushels." 



OBOAN MAOHINEBY. 

At the late meeting of the British Association, Mr. Forster (of 
the firm of Messrs. Forster & Andrews, organ-builders, in Hull) gave 
a description of certain Improvements in Oi^gan Machinery ; more 
particularly connected with the pneumatic lever, whereby greater 
facility would be given to the organist. He also introduced several 
pieces of machinery, likely to cause a complete revolution in the 
structure of that part of tne instrument ; others relative to the pre- 
vention of noise and friction, which latter had hitherto been an ob> 
stacle in the elasticity of the touch.- During the subsequent discus- 
sion, Mr. Forster said the late Mr. Booth, of Wakefield, invoited and 
applied the pneumatic lever to organs for aiding in obtaining wind, in 
1823 ; but tiie lever for the keys was not known till 1831, when Mr. 
W. Hamilton, of Edinburgh, and Mr. Barker, an Englishman, residing 
in Paris, simultaneously made the application. The Rev. W. V. Har- 
court stated that the organ there was so heavy to play that the most 
admired aDthemB could only be got once or twice a year. The im- 
provementB, be believed, would obviate ttiat dsfficwlty. He had seen 
•2V. Camidge in a complete state of eii3aa\xa\A.oii ^isi >ik^ tm«i\>\A 
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labirar Bome of those performances required. The Chairman compli- 
iMDted Mr. Forster on the improvements exhibited. 

WASHING CLOTHES WITH STEAM. 

The New York Tribtme describes a Machine for Cleaning Dirty 
Idnen by Steam, by which the clothes are washed and dried ready for 
the wearer, in less than thirty minutes. It consists of a sisrong 
wooden cylinder, four feet diameter, and four and a half feet long, 
mounted on a frame, so as to be driven by a band on one end of the 
BhafL This shaft is hollow, with pipes so connected with it that hot 
or cold water^ or steam, can be introduced at the option of the per- 
son in charge. The cylinder being half full of water, a door at one 
end is opened, and from 300 to 500 pieces of clothing are thrown in, 
with a suitable quantity of soap, and an alkaline fluid, which assists 
in diflsolying the dirt, and bleaching the fabric. When the cylinder 
IB chai^ged, it is put in motion by a small steam-engine, and made to 
revolve slowly, first one way a few revolutions, and then the other. 
During this operation the steam is let in through a double-mouthed 
pipe, somewhat in the form of the letter X, one mouth being in and 
me other out of the water; the steam, entering the water at the 
immOTsed end, is passed tlm)ugh the clothes for fifteen or twenty 
minutes, and then escapes at the other. The steam is now cut ofi^, 
the warm water drawn off, and then cold water introduced, which 
rinses the articles in a few more tiurns of the cylinder. The drying- 
machine seems, from the description, to be very similar to, if it be 
not identical with, the hydro-extractor, or revolving machine, by 
which water is driven out of goods by centrifugal force, invented 
some few years back by Mr. Seyrig, and manufactured by Messrs. 
Manlove and Alliott, of Nottingham. A cylinder of wire network is 
made to revolve at a very rapid rate within a closed cylinder, by 
which all the moisture is carried to the outside case. It is said that 
with the washing machine, one man and three women can wash from 
8000 to 5000 pieces a day. 

bate's new FIRE-ESCAPE. 

This invention differs from the existing Fu^-Escapes in this im- 
portant respect — ^that it is intended to form a permanent adjunct to 
eveiy dwelling, so as to be at all times available and self-acting in 
the event of the outbreak of fire. The machine consists of a cylin- 
drical tube or shaft, built of brick, stone, or zinc, attached to the 
house, and running up its whole height, either in front, at the back, 
or at the angles. This shaft is two feet six inches in diameter in- 
ternally, and an entrance into it from each of the upper stories is 
affimled by a fireproof door, exit being obtained by a door at the 
bottom, which opens by a spring. The cylindrical shaft contains a 
canvas tube, running nearly the whole height of the house, and 
having four or five rows of vulcanized India-rubber springs. In 
the case of fire, the inmates of the dwelling will effect their escape 
by descending through this curious tube, which, bein^ i^o^assa^A ^^ 
the property of expansion or contraction, ad^xi&ta \\Af^ T«ai^!<\:^ \i^ *Q&& 
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bulk of any indiyidusJ, and at the aame time keeps up a suffioifiiif 
pressure upon the sides to prevent a too rapid deso^it. The entnuooe 
doors open into the thickness of the wall, and close by a spring as 
soon as any person has made his escape, in order to exclude smoke 
or sparks from the tube. There are also openings in the canvaB 
corresponding with the entiance doors ; the exit door is opened by 
a spring, which is acted upon by the weight of the person escaping; 
and haying safely delivered one precious freight on to the pavement 
in front of the house, the door is made immediately to close again of 
itself, so as to be ready for the next comer. At the bottom of the 
tube an elastic buffer, or cushion, is provided, which has the efiBsct of 
rendering the rapidity of the descent innocuous. The machine is 
calculated to be capable of delivering as many as twenly persims in 
the space of two or three minutes ; and it is so contrived that invalids 
may easily effect their escape, whilst young children can be safely 
borne upon the shoulders of adults. One instrument is capable of 
doing duty for two houses ; and the expense of fitting up eaoh 
machine is estimated at from 30Z. to 40^. There is, however, a 
cheaper application of the invention for the smaller deeoription <^ 
dwellings, which would reduce the expense to 51. per house. — Tima. 

IMPBOVED WHBBLBARBOWS. 

At the late meeting of the British Association, Captain Wilson 
called attention to a newly constructed Wheelbarrow, which will 
enable the labourer to perform double the amount of work ; as, by 
the alterations, the barrow is capable of holding twice as mud^ 
and requires no more exertion to wheel than that at present in use. 
The best constructed barrow for certain purposes, is the washer- 
woman's wheelbarrow, which has a stage raised over the wheel for 
the linen-basket. The present example is the more complete, oar> 
rying out fully that idea. The first difiPerence of the new barrow 
from the one in use is, that the wheel is sunk into the floor of 
the barrow, thus throwing a gjeat portion of the weight on the ixyg 
of the wheel, instead of its being, as previously, between the hand 
and the wheel, and by this alteration can be doubled the quantity 
of the load. The floor of the barrow is broader at the handle than 
at the wheel, as by increasing the balance and pressure on the 
hand, to counterbalance the weight beyond the fulcrum, is extin- 
guished the oscillation. The handles are a separate joint from the 
framework of the barrow, and are raised, so as to decrease the first 
lift as much as possible ; and by this arrangement they bring the 
weight below them, and cause a horizontal pressure, instead of at an 
angle of thirty to thirty-five ; they thus have a fair forward move- 
ment, instead of the wheel being pressed into the ground. A brass 
pin is placed in the tip of the hand-board, directiy in a line with 
the wheel, so that it will serve as a guide to the labourer when he 
requires accuracy in his work. 



Mb, J. Spaukes Hall has read V) ^3b& ^K>ci\«N^ ol kl^a t^^Ai^ts 
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on the *' Histoty and Mann&ctore of Boots and Shoes," in which 
lie f^YB an elaborate account of that article of costume, from the 
earheet period to the present time, illustrating his remarks by refer- 
ence to a large collection of specimens and diagrams, many of the 
latter being taken from Egyptian and other remains at the British 
Museum. Mr. Hall gave a most interesting extract from an essay 
on boots, and shoes, and slippers, written by Professor Camper, of 
Leyden, about a hundred years ago, and then came to the practical 
part of the question — the boots and shoes of the present day, and 
now they were produced. Boots were preferable, he said, to shoes, 
as they gave greater support to the feet and ankles. The mconve- 
nience of lace and button boots was then referred to ; and the substi- 
tution of elastic web sides, introduced by Mr. Hall about twenty 
years ago, was thought to be preferable. Some diflBculties were at 
first encountered in getting a web which should be at all times and 
seasons perfectly elastic and pliable, and should return to its normal 
state on the removal of strain. This had been attempted with spiral 
wire, and with the ordinary India-rubber, but it was found that the 
one was too rigid, and that the other, on a cold day, lost all its 
elastio properties. After a series of experiments, and the intro- 
duction of vulcanized India-rubber, the exact elasticity required was 
obtained. 

THE TOBACCO-PIPE TBADE 

Is iraffering from the excessive competition with the French Fancy 
Clay Pipes. At one time the Dutch enjoyed a tolerable share of the 
pipe trade in this country, in consequence of their getting them 
noktly moulded. The British pipe-makers, though possessing the 
beet fields of clay for this purpose, are far behind both the French 
and the Dutch in the method of moulding &ncy clay pipes. The 
effect of the competition has been, it would seem, to increase the 
number of the London tobacco-pipe manufacturers from three or four 
to about three or four hundred. The quantity of long pipes supposed 
to be made in London daily, is a little above 1000 gross ; and if it is 
estimated that there are 350 men engaged in the work, this will give 
on an average, as the production of each man, about three gross per 
day. The price varies from Is. to Is. Qd. per gross. Several attempts 
have been made within the last few years to produce the ordinary 
clay pipes by machinery ; and it is rather surprising that what would 
seem to be so simple a thing should not hitherto have been attended 
with success. — Jon/mal of the Society of Arts, No. 37. 



BEWINO MACHINES. 

Mb. a. Newton, of Chancery-lane, has patented an improved 
Sewing Machine, consisting in an arrangement of machinery wherein 
B bearded needle is employed for throwing a Une of looped stitches 
into the fabric that is required to be stitched. This falnic is hung 
upon pins projecting from two circular racks, which move in grooves 
formed in the face of a circular frame. These racks ace driven b^ 
•pimoDB takhig into their ieeih, and the fabric \a ^oc^'^'^ue^iA^^iii^^ 
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the action of the needle, which, haying a quick redprooating motion, 
Bimilar to that of the needles of stocking-frBmes, and being in Mke 
manner supplied with thread, is passed backward and forward thimigh 
the fabric, leaving a chain of loops on the inner &ce of it. A stiletto^ 
carried by the same arm, pierces the holes for the needle to pas 
through. 

Mr. W. E. Newton, also of Chanceiy-lane, has patented certain 
Machinery for Sewing by means of a double-looped stitch. There are 
two needles employed for this purpose, one of which woiks verticalW 
and the other horizontally ; each needle carries a separate tln^an^ 
which are looped into e^tch other alternately, the doth or mate- 
rial to be sewn being fed forward under the vertical needle. His 
machinery comprehends also an arrangement for keeping the sewing- 
threads at a proper tension, as they come from the spools or bobbins 
on which they are wound. 

THE LANCA8HIBB BEWTNO-lfAOHINS. 

A MACHINE bearing the above title, which has attracted a great 
deal of attention, and is coming into very general use in London and 
the large provincial towns, has been e^bited in operation at the 
offices of the Company formed for the purpose of carrying out the 
patent, No. 2, Lawrence-lane, Cheapside. From the description of this 
Machine, it will be perceived that all the stitches will be of imifonA 
length, that the tension of the thread in each place will be constant^ 
and that the stitching wUl be much stronger than that produced by 
hand-work. Every portion of a garment may be sewn by this ma- 
chine with rapidity, strength, and extreme neatness, excepting onlf 
the stitching of the buttons and button-holes, and without r^^tid to 
the work being light or heavy, coarse or fine. It admits also of a 
successful application to gaiters, boots, shoes, corsets, sacks, bagi^ 
sailcloths, &c. 

The stitching in this machine is effected by two needles, each of 
which is supplied with thread from its own bobbin. One needle 
working vertically, and the other horizontally through the loops made 
by the first, a chain-stitch is produced which possesses great beaaty 
as well as superior strength. The entire apparatus, which standi 
upon a square foot of surface, and is only about a foot in height, is 
actuated by a small, heavy wheel, to which a handle is attached ; and 
in very rapid work this handle is drawn by a treadle and link. XTpon 
the shaft, at the end of which the driving-wheel is keyed, is a cam- 
groove, in which the short arm of a lever terminating in a globe k 
made to work. The upper end of this lever receives a reciprocating 
motion from the continued action of the machine, and the length of 
stroke thus obtained is employed, together with a subsidiary arrange- 
ment, for giving motion to the vertical needle. A large arm rises 
from tbe apparatus, at the back, and stands forward, its front ex- 
tremity terminating in the apparatus which carries the needle. Ln- 
mediately underneath the top plate of the machine, and so placed as 
to act upon the same point as the extremity of the vertical needle, is 
tbe horizoDtaH needle. This instrument is a£ Si s^vnl form, the par* 
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tioular curve of which ensures the perfection of the work. It is 
mounted on a short vertical arbor, wluch carries a toothed pinion. A 
ipothed arc gears into this, and the arc having a reciprocating motion 
hnparted to it by a cam-groove apparatus upon the main-shaft, par- 
ticipates in that motion. The bobbin for the vertical needle is placed 
vertically in a convenient situation at the top of the machine ; by 
means of a tightening-screw the tension of the sewing-thread is ad- 
justed, and with it the tightness or looseness of the sewing. From 
the bobbin the thread is conducted through an eye fixed on the 
apparatus, and then through the eye of the needle, which is not far 
from the point, and finally returned upwards before the operation 
begins. The bobbin for the horizontal needle is mounted on an 
horizontal axle in a comer of the apparatus underneath the top plate. 
Its thread is laid in a small groove formed in the outside of the spiral^ 
and is finally brought through an eye near the point. 

If this general description of the machine is understood, there will 
be no difficulty in comprehending its operation. The cloth, having 
tiiie line of sewing creased, or otherwise marked out, is laid upon the 
top plate, with the beginning of the line immediately imder the ver- 
tical needle. If the machine be actuated slowly, it will be seen that 
the vertical needle is driven downwards through the cloth, and that 
immediately after it is drawn back the continuous action of the ma- 
chine drives the horizontal needle through the loop which it leaves. 
Thus the thread of the vertical needle embraces that of the horizontal 
<me, at the same time that the latter also enters the cloth. By the 
aid of another cam, a short stroke is given to a small platform having 
a surface cut into minute pyramids, so as to enable it to grasp the 
cloth firmly when pressure is made upon it from above, by means ot 
a plate witii a spiral spring re-acting against a fixed obstacle. The 
remilt of this simple contrivance is, that at the completion of each 
stroke of the needles the motion of the platform carries the cloth from 
under the vertical needle, and that needlei at each successive stroke, 
and the horizontal needle also, works in new cloth. As the length ot 
stroke of the platform admits of adjustment at the pleasure of the 
operator, it follows that the stitching can be made as coarse, or as 
mie, as is desirable. The machine being thus rendered self-feeding, 
it is only necessary to guide the cloth in such a manner that the 
needles shall work upon the required line. It is equally indifferent 
to the success of the operation, therefore, whether the sewing be re- 
quired to take place in a straight line, or upon a curve, to turn a 
aharp curve, or to make a series of zigzags. 

Speaking of this invention, upon its introduction from America 
into Glasgow by Mr. Darling, the Glasgow Chronicle says: — 

" Sewing is effected by this machine with amazing rapidity, run- 
ning off in something less than a minute a line of stout sewing which 
an ordinary seamstress would scarcely overtake in the course of half 
an hour ! Line after line it traces with unabating celerity and ease, 
till the two bobbins which supply the thread to the double needle 
machineiy be wound off. By the hand, the machine may be drivea 
at the rate of 600 stitches per minute ; by tiie ioof^, «X ii»K^^ Xs^nsi^ 
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that rate. Nor must it be suppoaed thai the -work exeoated tA fta 
extraordinarily rapid rate is loose, irr^fular^ ' slop' sort of wotk. Oa 
the contrary, it is strong, close sewing, bewitifimj nigiilar, and alto- 
gether such as it wonld require a very firm and well-praotiaed hand 
to equal." — Mechaniet' Magazine, No. 1562. 

BAIiTAIRE. 

This huge Worsted Manufactory was cmened on Septembcr20, 1853, 
with an entertainment on a scale of corresponding magnitada ; 3750 
persons, including 2500 operatives, having sat down to dinner tog»' 
ther on the occasion, which combined not only the formal opening of 
the establishment, but the completion of the fiftieth birthday of the 
proprietor, Mr. Titus Salt, and the majority of his son. Saltaire ii 
near Shipley, on the Aire. We quote some particulan from ths 
Bradford Observer as to the extent, &c., of the works. The ana 
appropriated to the buildings is computed at 6 acres ; while the 
several floors in the mills, warehouses, and sheds, form a superficies 
of 55,000 yards, or 11 4 acres. The mill, which runs from east to 
west, will be 550 feet in length, and 72 feet in height above the level 
of the rails It includes six stories, and is constructed of maasiTe 
stonework in the boldest style of Italian architecture. The waDs look 
like those of a fortified town. The floors are formed on archea of 
hollow brick, made on the ground by Clayton's patent prooeas ; the 
openings in the bricks being used for the purposes of ventilation. 
Bows of ornamental cast-iron columns and massive cast-iron heains 
support the arches. The roof is of iron. The windows, of ham 
size, are entirely filled with immense squares of cast plate-glaaa. Tne 
whole of this building is fire-proof. The whole of the works are oon- 
stnicted of stone, supplied by twenty quarries in the surrounding 
neighbourhood. The gas-works are upon White's hydro-carbon sys- 
tem, and are calculated to supply 100,000 feet per day for 5000 
lights, in mills, sheds, street, and houses of the work-people. 4500 
hands wUl be required to keep these works going. This will involve 
an addition to the population of Saltaire of from 9000 to 10,000 per- 
sons. To accommodate these, Mr. Salt proposes to erect forthwith 
700 dwelling-houses of various classes, replete with every convenience 
requisite for the health, comfort, and well-being of the inhabitants — 
a noble opportunity, which it is to be hoped will be fiiUy taken ad- 
vantage of. The architects are expressly enjoined to use every pre- 
caution to prevent the pollution of the air by smoke, or the water by 
want of sewerage or other impurity. Wide streets, spacious squara^ 
with gardens attached, ground for recreation, a large, dining-hall and 
kitchens, baths and washhouses, a covered market, schools, said a 
church, each combining every improvement that modem art and 
science have brought to light, are ordered to be proceeded with by 
the gentleman who has originated this undertaking. 

JACQUABD LOOM. 

Two nieces of Jacquard, the well-known inventor of the Loom wbkk 
heaxa his name^ have been compelled, by poverty, to offer for sale the 
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Gold Medal bestowed by Louis XVIII. on their uncle. The sum 
Mked was simply the intrinsic value of the gold, £20. The Chamber 
flf Commerce of Lyons, becoming acquainted with the circumstance, 
■greed to become the purchasers of it for £24. *' Such,** says a 
^mich journal {Cosmos), "is the gratitude of the manufEicturing 

t interest of Lyons for a man to whom it owes so large a portion of its 

i splendour." 

J ^M^ ^^ IBELAND. 

J At the monthly meeting m the Committee of the Royal Society for 
J the Improvement of the Growth of Flax, held in Belfast on 30th of 
; March, a sample of perennial flax was shown, which had been found 
oowing wild in the county Cork. A letter was written &om Mr. 
John Egan, Limerick, enclosing a sketch of a new Scutching Machine 
invented by him, which he stated to be capable of cleaning 10 cwt. 
of fibre daily, with the labour of four persons. Mr. De Kock, the 
Society's Belgian instructor, had returned from a trip to Flanders, 
where he had contracted for three oil mills on the Flemish model, 
whidi would be erected by private individuals in Ireland. Attention 
was drawn to a new Machine for Cleaning and Scutching Tow, the iu- 
vention of Messrs. Calvert and Gamett, of Cleckheaton, Yorkshire, 
ft letter from whom was laid before the meeting, inclosing a specimen 
of the metal teeth used for the purpose. The machine consists of 
metal cylinders armed with these teeth, and it was stated to do its 
work much more perfectly than the implement termed a " devil," 
which is commonly employed for the purpose. It was ^rther stated 
to be capable of cleaning thoroughly not only the ordinary scutch mill 
tow, but also that of the coarsest and dirtiest kind produced by the 
buffing socks, and to convert it into fibre worth £10 to £12 per ton. 
A great quantity of this sort of scutch mill refuse has been hitherto 
burnt, as it was found that no means previously adopted had been 
successful in cleaning out the fibres. Hence, if generally adopted in 
scutching districts, the new machine might prove of great advantage 
in enabling the wastb to be tinned to more profitable account. 



NEW KIND OF COTTON. 

The editor of the Tribune has seen a specimen of a new and very 
beautiful sort of Cotton, brought from among the Pine Indians of New 
Mexico by an officer of the Mexican Boundary Commission. Its pecu- 
liarity consists of a fine, silky staple, superior in length and strength 
to all kinds previously known. The seed has been introduced into 
Texas, and the plant will soon be grown there extensively. It ha,s 
also the great advantage of not degenerating, and not requiring a re< 
newal of the seed. The plant, if all these peculiarities are proved 
permanently to belong to it, must effect a revolution in cotton raising. 
— Awurican Paper, 

COTTON ROPES FOE SHIPS, AND COTTON NETS. 

There is a novelty about the Sovereign of the Seas that doubtless 
will be soon imitated by other vessels. l5ie ropes which form. iUa 
running rigging are of cotton^ which wemideTBt3iiid\aivo\» cnckN:^ <ai^ii)i(S». 
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of a lighter twist, but is not liable to become detericxreted hy frictioa 
in the same degree as hempen cords. After thej^ have been in use 
too for years, ^ey can be sold for nearly as much as the original oosk 
These ropes are quite smooth, and run with great rapidity throq^ 
the blocks. The sails also of this vessel are of cotton^ two sett ol 
cotton sails costing only the sum paid for one set of linen. Fiflhii]|[ 
nets made of cotton are much used in America. 



CHINA GBABsf 

The Eheea Plant, or the true Chinese Grass, is already cnltirafeed 
by natives of Assam to make fishing lines and nets. Its ahooUi am 
be cut down several times a year, and its fibres they know how to to* 
parate. Major Hannay has been able to improve the process by tivB 
assistance of the Chinese in Assam. Captain Thomson, of the bouse 
of Thomson & Co., ropemakers, of Calcutta, found the Bheea-fibn 
from Rungpoore to be three times stronger than the beet Russiu 
hemp, and the wild Kheea eveirthing that could be desired tor lajpe- 
making, though the cultivated kind, probably from a difference in the 
preparation, he thought a little too rigid for the running rigjg^ng of 
ships. But as there is no doubt of the strengrth and flexibility ofuieir 
fibres, it is to be hoped that they will, when more generally known, 
be more extensively employed for rope-paking both in India and 
England, especially as they can be produced at a price under that of 
Eussian hemp. Neither the Eoyaf nor mercantile navy need then- 
fore be restricted to European sources of supply for this essentialjMii 
of their equipment ; but as the Eheea of Assam, like the C^ii-S£k of 
China, produces fibres of different degrees of fiineness, aooording as 
they are taken from the later or the earlier crops, so may they, thoii|^ 
rivalling those of grass cloth in fineness, exceed those of Eussian or of 
Polish hemp in strength. — Dr. J. Forbes Boyle, m the Jowmal of ike 
Society of A rU. 

SINGULAR DISCOVERY IN THE PRODUCTION OP SILK. 

It has long been known to physiologists thkt certain ool< 
matters, if administered to animals along with their food, poa 
the property of entering into their system and tinging the bones. 
In this way the bones of swine have been tinged piurple by madder, 
and instances are on record of other animals being siinilarly affibcted. 
No attempt, however, was made to turn this discovery to aocoont 
until lately, when Mons. Eoulin speculated on what might be the 
consequences 'of administering coloured articles of food to silkwonns 
just before spinning their cocoons. His first experiments were con- 
ducted with indigo, which he mixed in certain proportions with the 
mulberry -leaves serving the worms for food. The result of this treat' 
ment was successful — he obtained blue cocoons. Prosecutinff still 
further his experiments, he sought a red colouring matter, capiS>le of 
being eaten by the silkworms without injury. He had some difilcnlly 
to find such a colouring matter at first, but eventually alighted on the 
Bignonia chica; small portions of this plant having been added to l!be 
mulberry-leaves, the silkwonns consumed the mixture, and produced 
jvd-ooloured sDk, 
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KXW MATSBIALB FBOlf WESTBBN APBIOA. 

Mb. Thomas Gleog, of Manchester, proposes two New Materials 
fer Textile Manufacture, which have been recently received from the 
■outh-west coast of Africa. The first of these is a fibrous substance 
tent by a missionary at Abbeokuta, as " Bed Cotton." It is not 
produced in the neighbourhood of that place, but is brought thither 
from the Houssa country to the northward, in considerable quantities ; 
and the people who bring it state that the deep red colour which it 
bears is natural ; but the writer of the letter adds, that the Chief at 
Abbeokuta " thinks they lie." The scepticism of the Chief is un- 
doubtedly well founded. The material, which is not cotton at all, but 
an entirely new species of silk, is unquestionably dyed, probably with 
alkanet-root, which, we believe, is abundant in Africa. If sent in 
its natural state it will undoubtedly prove a very useful material for 
the waste silk spinners. The letter does not contain any information 
as to the price which this material bears in Africa; but as it is 
stated to be produced in great abundance, it seems probable that the 
price will be moderate. The other material to which we have re- 
ierred, is a new and somewhat peculiar description of wool, stated to 
be brought from Quitta, a town on the coast to the westward of 
Abbeokuta; but as the climate of the coast must be very un- 
ikvourable for the production of wool, we think it is probably brought 
from some of the mountainous regions in the interior of the con- 
tinent, like the dyed silk, it was sent to this country as a sample of 
cotton, and with it was some yam, purporting to be spun from it. 
Thtkt, however, is unquestionably an error, as the yam is made from 
oottoii. The wool seems of tolerably fine quantity, of a pale buff 
colour, apparently natural, and is worth, we are told, about Is. Bd. 
per pound. If it can be found in quantity, it wiU prove a very 
acceptable boon to the woollen manufacturers of this country, whose 
supplies of raw material have latterly proved very insufficient. — 
Manchester Gua/rdian, 



DAVIEB S PATENT PEDOMOTIVE CARBIAOE. 

Teds Carriage consists of a single wheel of 6 feet 6 inches diameter, 
with a seat and winch attached to the centre on either side. The 
wheel of 7 feet diameter covers 21 feet at each revolution, ^d the 
weight of the whole averages from 80 to 90 lbs. A great merit in 
the invention is the small amoimt of friction and the mode of 
suspending the weights. The weight is thrown a little in front of 
the f»de. From various trials it has been shown that two persons 
can trayel wich ease at the rate of sixteen miles an hour ; and that 
■o little are the 1^^ called into play (the body being quite at ease, 
and supported by a padded cushion in front), that uie fatigue of 
working the carriage sixteen miles is not so great as that of walking 
four ni3es. In wheeling round, the person on the inner side throws 
his whole weight on^-which raises the outer rider off his legs, and the 
wheel comes round instantaneously. The inventor and otiiers feel 
assured that thirtj miles an liour might \>e AoooTOi^^^Su^^ ^fol!^&ssQ^ 
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any great effort. The invention is altogether a great improyement 
on the original velocipede. 

NIXET'S patent BEVOLVmO TILL. 

Mb. Nixey, of Moor-street, Soho, has patented this invention to 
provide the means of protecting both the trader and his customers, 
in a rapid succession of payments over a counter, from the im- 
putation of fraud or of error where no ground exists for it ; and to 
fix the fraud or the error on the right party, when the transaction 
has not been fairly or correctly adjusted. For this purpose he has 
invented the " Revolving Till" described in his pat^t. It consistB 
of a cylindrical box, about four inches deep, and six inches in 
diameter, which is either screwed down upon the counter, over the 
money-drawer, or else is let down flush with the counter itself. In 
either case, the operation of the instrument is the same, and 
extremely simple and effective. A short upright axis supports a 
shallow circular tray in the top of this box, which is divioed into 
six equal sectors by partitions. Each sector has a movable bottom 
hinged upon the lower edge of the partition, and opening in the 
same way. In general, these bottoms will be supported ; but at 
one part of the revolution of the tray the bottom will give way, 
and that sector will discharge its contents through a h<3e in the 
counter, within this instrument, into the drawer below. Money 
paid by a customer, is put into one of these sectorial compartmentB. 
A strong plate of plate-glass prevents both tradesman and customer 
from touching cash whilst in the tray ; but the plate has a sector 
cut out of it corresponding in size and position with that of one of 
the sectors of the tray, to enable the money to be deposited in ii 
The money being placed in the open sector, the tradesman touches 
a small ivory handle connected with a simple escapement arra^oge- 
ment ; and the tray is carried by a sudden movement through the 
sixth part of a revolution, thus bringing the money just paid in 
under the plate of glass, and, in fact, impounding it. Another open 
sector is now ready for the next payment ; and the same operaticH) 
being repeated with the handle, it is evident that five successiTe 
payments may thus remain in sight together, and sufficiently long 
to admit of the adjustment of any matter of dispute. At the next 
touch of the handle, the first sector spoken of is brought into tb 
position where its bottom is no longer supported, and the monej 
falls into the drawer below. 



NEW TELEPHONE. 

A VERT curious System of Telephony for the transmission c' 
language at great distances, by means of musical sounds, has beei. 
invented by M. Sudre, at Paris. The plan consists in making us> 
of three notes placed at given intervals ; and which, combined or 
repeated according to certain rules, are capable of rendering the 
most complicated sentences. Thus, one of the company writes a 
few lines, and on M. Sudre reading them, he strikes his three note-i 
Altemateiy, according to his method, when a third person, without 
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any previous knowledge of the writing, repeats the words merely 
from hearing the notes. The system has been, it is understood, 
tried on a very extensive scale, to test its applicability to naval and 
military purposes, and is stated fully to justify the high encomiums 
the French Institute and other scientific bodies have b^towed on it. 



Harbison's patent water and spirit meter. 
In this instrument, the liquid, in passing through the meter, acts 
in two opposite directions against two flexible diaphragms placed 
between chambers, into which it is alternately admitted ; thus dis- 
placing at every movement, from the one chamber, a quantity of 
Uquid equal to that admitted into the other. This action gives 
motion to spindles, which is ultimately communicated to the 
registering hands ; and thus the dial of the meter shows accurately, 
at a glance, the quantity drawn ofif in gallons, quarts, pints, &c. 
The instrument is said to be simple in construction, certain in 
action under any pressure, and requiring no regulator to govern its 
movements ; and the apparatus may be connected at once to the main 
to the cask, and the quantity sold or drawn off at any part of the 
premises duly registered. — Journal Soc. Arts, No. 48. 

HOW TO GET HONET FROM BEES WITHOUT SMOKING. 

Mb. M'Leod, head gardener at Altyre, has introduced a system in 
the Management of !Bees, which bids fair to supersede entirely the 
long-practised plan of smoking hives at the end of harvest, and 
destroying the bees. Mr. M. has succeeded in obtaining a larger 
quantity of honey from a given number of hives, and of better 
quality than ordinary, without the loss of any of the bees. The 
multiplying process, too, goes on as uninterruptedly as under the old 
mode. Various shapes and kinds of hive are used. One, which 
may be regarded as a model, is of wood, painted green, and of a 
cottage shape. It has glass panes in different parts, through which, 
on removing a shutter, the bees may be seen working. At the 
upper part behind, a hinge opens, and shows six bell-glasses, which 
hold about three pounds of honey each. The bees have access to 
these glasses through a small aperture in the board over which they 
are set : as the honey is deposited here first, the bees work down- 
wards ; and when the glajsses are full they can be removed, and 
emptied at pleasure. When they are replaced, a fresh supply of 
honey is again deposited. Although this process goes on so as to leave 
the hive very little for winter provision, Mr. M. says he never had 
occasion to feed the bees, and l^at the larger the hive and the greater 
■the number of bees, the less sustenance through the winter do they 
require. The same process, slightly varied, goes on with the other 
ordinary skeps. There is a smaQ hole made in the top of the straw 
hive, on which is set a lath box, eight and a half inches square and 
six inches deep, with a bit of window-glass in front. When this 
box, which will contain about 14 lbs. of honey, is fiiU, it is removed 
and emptied, and filled a second time ; 28 lbs., andBomfi^amus&^^^&nu, 
4>{ the finest vii^ honey^ may be thoa a\>BtcM^Adk.iro'i&.< ^ \k«^ ^^ v 
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seMon, siill leaving as much in the body of the sk^ as win be 
sufficient maintenance to the bees through tiie winter. Smaller lures 
have smaller boxes ; the quantity of honey taken of course being 
proportioned to the strength of the hive. — Vorru Gazette, 

VAST ICE-HOUSE. 

Fob Boston, United States, has been built an loe-House fifty feet 
long by twenty-nine feet wide ; twenty feet high, independent of the 
main roof, which has a shed built over it to protect it from the sun ; 
and the eaves of the roof project ten feet on all sides beyond the 
main building. On the ground floor is to be a retail room, eight feet 
by twenty. The ice-room, capable of holding four hundred tons, is 
protected all around from the atmosphere by two apartments, each 
three feet wide, the outer one filled with saw-dust, and the inner one 
with charcoal Under the floor, the same materials are used. Hie 
rooms are supplied with gutters which carry off the water of such 
quantity of ice as may melt. 

pocock's patent pobtable kite and hawk. 
A SPECIMEN of this apparatus has been submitted to inspection. 
The Kite is made of green calico, stretched upon a wooden framework, 
so constructed as to be easily disjointed when there is no further 
use for its assistance, then to be packed into a shape something 
resembling an ubmrella. The Kite has attached to it an artificial 
Hawk, which, on the Kite becoming elevated, hovers in the air over 
the spots in which grouse or partridges are supposed to lie. Hie 
effect of this manoeuvre is to cause ti[ie birds, tiiough they may be 
very wild, to keep down until the sportsman advances sufficiently 
dose to obtain a good shot, when they take wing. The Kite and 
Hawk require a person to be specially devoted to their superintendence. 
—TheFidd. 

A PLYINO CHARIOT. 

A MODEL of a vehicle constructed for the purpose of atrial naviga- 
tion was deposited in the late Exhibition at Dublin. It is the 
invention of Lord Carlingford ; and in a communication to a friend, 
it is attempted to be proved that it fully bears out its right to the 
above appellation. It is said to have two expanding stationary 
wings to bear its weight, and two screw wings in front to draw it 
forward. 

CAMBAT stones. 

Cambay was celebrated for its Cut Stones above 2000 years ago. 
They are mentioned by the author of the ''Periplus" as onyxefl, 
porcekin stones, or probably jaspers, dyed stones, &c. Uertomenes, 
in his account of Cambay, in 1503, mentions *' A mountain where 
the onyx stone, commonly called the cornelian, is found, and not &r 
from this, another where chalcedony and diamond abound." Captain 
Hamilton, who visited Cambay in 1681, says : " The cornelian and 
J^gstesUmes are found in this river, and nowhec^ else in the world. 
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Of coraefian they make stones for signets, and of agates cabinets 
entire, except the lids ; some, fourteen or fifteen inches long, and eight 
or nine inches deep, are valued at £40. They also make bowls of 
some kinds of agates, and spoons, and handles of swords, daggers, and 
knives, and buttons, and stone seats, and snuff-boxes of great value." 
In Milbum's " Oriental Commerce" they are mentioned as forming 
extensive articles of purchase at the East India Company's sales, 
though for many years past scarcely any of them appear to have 
been sent to Europe ; China taking off the chief supplies. Two 
years ago considerable exports were made from Bombay of blood- 
Btone, in its rough state. Such large profits were obtained from the 
earlier cargoes that the market was glutted almost immediately ; and 
fine specimens, which used to sell at 89. or 4«. a pound, are now to 
be had in the Bombay market in abundance, at from 2«. to ds. per 
cwt. ; and 28 lbs. weight of them, some eight or ten inches long, and 
Ave or six inches thick, have been purchased for a couple of rupees. 
Were the native stone-cutters a little better instructed in the art, 
and taught to make up articles to meet English taste, there seems no 
reason to doubt but that the manufacture might very quickly be 
made a most extensive and lucrative one. The stones themselves 
abound in the country, and are to be had at the most insignificant 
prices ; so are the conmdum and the lac employed in cutting them ; 
and the expensive article of diamond-dust, universally employed by 
lapidaries in this country, where it is of the utmost importsmce to 
avoid the expense of labour, is never thought of where this class of 
workmen are content with IO9. a month, for which they will turn 
out as much work as an Englishman at £4. Lapidaries in England 
complain of the Cambay stones as being badly finished, and in this 
state unsaleable. This arises from the want of instruction of the 
native lapidaries, who, if taught, are quite capable of putting any 
amount of finish on them that may be desired. — Jowmal of the 
Society of ArUf No. 50. 

AMEBICAN LEATHER TRADE. 

The ' Leather Business of the United States is very extensive : 
not less than a million and a half of hides are imported into the 
country every year, made into leather, and used fpr different purposes. 
The capital invested in the tanning business has been represented in 
some statistical tables as amounting to 19,000,000 dollars ; there are 
about 6500 tanneries in the different States, in which no less than 
12,000,000 sides of leather are tanned every year, the value of 
which amounts to 38,000,000 dollars. The best articles ever pub- 
lished in the United States, on Tanning, appeared in the Scientific 
Americaai, vol. 5. They were written by one of the most experienced 
tanners in the country. Since that time a very excellent work on 
the subject, by Campbell Morfitt, has been published by H. C. Baird, 
of Philadelphia. He describes no less than twenty-six different 
tanning processes, some of which are very curious, some ridiculous; 
some good, others bad. The work contams HMAae^'% -^a^rd^i ^^i^ 
cess^ hut Dot that of Eaton, which baa been ^^«Aieii\«^«av<a^ vgAl\$^ 
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which very excellent leather has been made, we haye been told, in 
ten days. The old methods of tannmg were exceedingly tedious, and 
the grand object with tanners, has l^en to shorten the process and 
obtain as good leather as by the old plans. — SeietUHic Americanf 
No. 39. 



LEATHER WITHOUT BARK. 

It was stated in the Mechanics* Magazijie, of September ISth, 
1852, that a Mr. Preller had taken out a Patent for I^paring Sons 
with materials of which Bark formed no part. He used, on tiie one 
hand, vegetable substances consisting largely of starch, and con- 
taining little gluten, such as barley flour, rice flour, or even starch 
itself ; on the other, butter, milk, grease, and other £atty animal 
matters ; to which he added salt or saltpetre in certain proportions. 
With this mixture, skins prepared in the usual manner are smeared, 
after which they are agitated in a revolving cylinder for a certain 
length of time, when Uiey quickly become liady for the currier. 

In a late number of the same publication it is stated, that " this 
method of treatment is so remarkable for its originality, and attended 
with such excellent advantages in the course of manu&cture, and in 
the character of the produced article with reference to the require- 
ments of practice, as to promise nothing short of a complete revolu- 
tion in the arts of the tanner, and the establishment, to a certain 
extent, of a new criterion by which the qualities and vulue of leather 
for practical purposes are henceforth to be estimated. A large &c* 
tory in Lant-street, Southwark, has been fitted up by Mr. Preller; 
and he is there carrying on bis manufacture to a very consideraUe 
extent, and with a degree of success which could hardly have been 
supposed would attend his efforts in the comparatively short time 
which has elapsed since he began. His leathers have already 
acquired a high reputation in the market, and are rapidly getting 
into favour ior a variety of manufacturing purposes, especially for 
driving bands, for which their superior strength, flexibility, uniformity 
of texture, and durability, render them eminently serviceable:" 

The difference in quality of the skins thus treated, and such as 
have been tanned with oak-bark, catechu, or similar substances^ is 
represented to be strikingly in favour of the patent process. 

The peculiar merits of Preller' s method are said to be these. It 
reduces the weight of leather, and at the same time increases its 
strength ; and t£is takes place to such a degree that " it has been 
found that oak-tanned leather of 3-8ths of an inch in thickness is 
incapable of resisting a strain which Preller's leather, l-4th of an inch 
in thickness, will resist in constant working. A strip of it, a yard 
long, about half an inch in width, and l-8th thick, gave way with a 
breaking weight of 6 cwt. 20 lbs. ; while ox-hide, well tanned on the 
oak-bark system, and of the same dimensions, could only resist a 
strain of 5 cwt. As another illustration of the superior strength of 
Mr. Preller's leather for driving-bands, we may mention a ciroum* 
ettmce wMch waa told us at the factory, \2ii&\> oix qxl<& ooQaaion^ to 
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lengthen a driving-band made of his own leather, he added to it a 
piece of oak-tanned, and that the latter gave way in the performance 
of its work. Sheep-skins, kid-skins, and some other species of 
leather, which in general may be torn asunder in the hands with the 
exercise of only a small degree of force, acquire in this process a 
strength which is quite surprising ; of which we had experience our- 
selves, when a piece of split sheep-skin, of large size, was put into 
our hands, and we were requested to try to break it." 

Another great advantage in Preller's process is represented by the 
same authority to consist in saving time in the process of preparing, 
'* The thickest ox-hide requires only two days and a half to be fuUy 
converted by the application of this process, of which Mr. Preller 
«howed us an example in the hide of a large prize ox, exhibited at the 
late cattle show. Under the most favourable circumstances, it now re- 
quires four or five weeks' subjection to the tanning liquor. Under the 
old process of tanning, in which the hides were placed in a pit, with 
layers of tan to separate them, and afterwards filled with water, a very 
considerable period has been known to elapse during the process ; 
sometimes amounting to four years. This old-fashioned metiiiod has 
not been yet completely abandoned for more scientific modes, and con- 
trasted with it, the great change which this invention has effected is 
the more remarkable. A walrus skin exhibited in the Great Exhi- 
bition took no less than four years to tan ; but Mr. Preller estimated 
that by his mode of treatment the conversion would be perfect in 
sixty hours, allowing six periods of agitation in the drum, each of 
ten hours' duration. The economy of time in the conversion of the 
hide is a circumstance strongly favourable to the practical working 
of the system, and is calculated to give to this branch of industry a 
degree of activity not hitherto experienced. 

It is further stated, that leather prepared thus, without tan, 
possesses greatly increased capacity for resisting the passage of water, 
combined with remarkable suppleness ; so that for boots and shoes 
it is far preferable to tann^ leather. "When ordinary leather," 
says our well-informed contemporary, from whom we borrow these 
particulars, "is boiled in water, it gradually hardens and becomes 
rigid ; and if the operation be continued for half an hour, it will be 
found to have assumed a kind of woody texture, and to have become 
brittle. Some descriptions of leather, on the other hand, become 
converted into a mass somewhat resembling glue. When Preller's 
leather is tried in the same way, it gradually approaches to the con- 
dition of horn ; but it requires several hours before that state is 
attained. In its ordinary condition, as before observed, it is remark- 
ably supple, and that quality admirably fits it for being used in the 
soles of shoes ; for the West and East Indies, in particular, this 
quality is highly advantageous, and, for the supply of troops, would 
probably be found to be attended with economy and productive of 
comfort." 

We can hardly over-estimate the importance of these facts to 
coontry gentlemen ; for, if further experience shows them to be 
iuify stated, o£ which we have no reaaon \a OloxI)Q)\i^ V2btfSGL*^N& ^ms. 
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that the timber on an estate will beoome seriously d^[ireciated^ and 
all valuations will have to be made upon an entirely new basis. 

SUBSTITUTE FOB GUTTA FEBOHA. 

Mb. Riddell, officiating superintendent surgeon of the Nizam's 
army, in making experiments on the Muddar plant of India {AtcU^^ 
gigcmtea), had occasion to collect the milky juice, and found that as 
it gradually dried it became tough and hard, like Ghitta Percha. He 
was induced to treat the juice in the same manner as tiiat of the gutta 
percha tree, and the result has been the obtaining a iubstance pre- 
cisely analogous to gutta percha. Sulphuric acid chars it; nitric 
acid converts it into a yellow resinous substance. Muriatic acid has 
but little effect upon it ; acetic acid has no effect ; nor has alcohoL 
Spirit of turpentine dissolves it into a viscid glue, which when tak^i 
between the finger and thumb pressed together, and then separated, 
shows numberless minute and separated threads. The for^roing 
chemical tests correspond exactly with the established results of gutta 
percha. It becomes plastic in hot water, and has been moulded into 
cups and vessels. It will unite with the true gutta perdia. The 
muddar also produces an excellent fibre, useful in the place of hemp 
and flax. An acre of cultivation of it would produce a large quantily 
of both fibre and juice. The poorest land suffices for its growth, and 
no doubt if well cultivated there would be a large yield of juioe, and 
a finer fibre. A nearly similar substance is procurable from the juioe 
of the Etbpkorbia TirucaUi, only when it hardens after boiling it be- 
comes brittle. The subject is most important ; and if common hedge 
plants can yield a product so valuable, the demand for which is so 
certain quickly to outrun supply, a material addition will have been 
made to the productive resources of the country. — JoumcU of the So- 
ciety of Arts, No. 55. 

In reply to this communication, Mr. Greorge Buist states, in the 
above journal, that ''having published a notice on the subject in 
the Bombay Times eight or nine months since, on receiving speci- 
mens of the gum from Dr. Biddell, Sir Richmond Shakespeare^, resi- 
dent at Gwalior, set on foot some experiments of a more minute 
description than those of Dr. Ridddl, with the view of ascertaining its 
elecrical properties, when it turned out not to be a non-conductor ; 
it conducted electricity as freely as a piece of untanned hide, and is 
therefore altogether unfitted for a coating to telegraph wires. We are 

. not the less indebted to Dr. Riddell for his inquiries, and the muddar 
sap may serve some of the other uses of gutta percha where its elec- 
tric properties are of no consequence. Many of its qualities are per- 
fectly well known to the natives. In 1847 Mtjor Ludlow sent me 
down some men from Rajputtana, to study European arts and manu- 
factures at the School of Industry, then coming into existence imder 
my charge, and amongst other things the use of the English turning 
lathe. The rats having eaten all our cat-guts, we were driven to the use 
of whip-cord for our lathes ; and this again was continually annoying 
us bjr^ atreixhmg and not recovering \tse\S. Oiift of my pupils remedied 

the diE&Qvdty by soaking the wbip-coxd m \2ti<& xocifiE. oi >;^« Tssa^^ax^ 
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ilnis ooDTertm^ it into an dastio string which no animal would med- 
dle with ; and he told me that in his own country it was employed for 
making leather and cloth waterproof, or bow-strings elastic. "—Jour- 
nal o/ e&e Society of ArU, No. 56. 

GUTTA PERCHA PAPER. 

Pbbov has invented a kind of paper made from gutta percha, which 
is considered to be superior to all other kinds for lithographs and en- 
gravings. — Compi, Eendus de VAcadimie des Sciences, 



BTOHINO LIQUID FOR LITHOGRAPHERS. 

Chevallier & Langlume propose for this purpose, 6 parts of fused 
Moride of ccUdtmi, dissolved in 19 parts of rain- water, and filtered. 
In this solution 4 parts of gum-arabic are to be dissolved, and 1 part 
of pure muriatic acid added to it. This solution serves at the same 
time to etch and to gum, and, by its penetrating the stone, to keep it 
moist during the printing, a matter of great consequence. — Gem, 
Wockenblatt des Gewerbevereins zu K6ln. 



GUTTA PERCHA FOR STEREOTYPING. 

If a page of type set up for printing, be heated, and then pressed 
upon a flat block of Gutta Percha, a perfect matrix is produced, from 
'vAiich a Stereotype plate may be obtained by the ordinary galvanic 
process, which will give impressions fully equal to the original type. — 
Pclyte^nisehes CerUralblatt. 



LIQUID INDIA-RUBBER. 

A Correspondent of a New York paper, writing from Para, in 
Brasil, says : — '* There is a method in preparing the gum, which has 
recently been patented, and which differs essentially from the usual 
curdling. The milk, as drawn frx)m the tree, is put into large glass 
bottles and demijohns ; a pr^aration of some chemical nature, which 
is a secret, is mixed with the milk, and the bottles are securely sealed. 
In Uiis way the gum is sent to the United States. It curdles twenty- 
four hours after exposure to the air, and forms a pure, white, solid, 
and remarkably strong rubber. There is only one house in Para 
which has the secret of this receipt, as I learn, and a member of the 
firm gives his personal attention to the preparation of the article, 
some thousands of miles in the interior of tJie country. The pro- 
prietors of the patent — ^as they say in Para — ^have a contract from an 
American manufacturer to take all they can furnish at 1 dol. 50 c. 
per pound, and he uses it all up in making suspenders, garters, &c. 
The ordinary rubber is gathered by Indians in the dry season, and is 
exchanged by them for the common whisky of the country — quite 
a pleasant beverage — cloths, and implements for extracting the milk. 
The merchants at Para buy it frx>m second and third hands in prefer- 
ence to extracting it themselves, as they find that the Indians work 
better when hunting on their own account than when operatuuQ^ foe 
employment" 
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SUBSTITUTE FOB BOTTLB C0BK8. 

M. Blain has invented a stopper for wine and other Bottles, appli- 
cable also for jars, for anatomiciEd preparations, preserved meats, and 
all other things requiring to be made au*rtight This stopper is made 
of glass, and is in shape like a mushroom, the stem being slightly 
smaller than the neck of the bottle or vesseL M.Blain takes a tube of 
vulcanized India-rubber about an inch long, and of such a size as 
when dilated it will fit closely to the exterior of the neck of the bottle, 
and inserts into one end of it the top of the stopper. It is then, 
by means of a thread passing around the head, in a groove for that pur- 
pose, fixed securely in its phtce, the India-rubber tube standing like a 
chimney to the stopper. The bottle or vessel is then filled with the 
liquid, &c., to be preserved, and the stopper inserted. The India- 
rubber is then turned downwards, inside out, so as to cover the neck 
of the bottle, to which it is made fast, by a string passing round it, 
under a projecting rim ; the string being then brought to the top of 
the stopper, where it is sealed. It is said to be in extensive use, and 
to answer admirably. — J(mr, Soc. Arts, No. 37. 



FOREIGN WINES, AND THE OBAFE FUNGUS. 

Mb. W. Bkockedon has read to the Boyal Institution a paper 
on the '^Treatment of Foreign Wines, and the extensive injury 
recently caused by a Fungus on the Grape." The first part of the 
lecture consisted of a description of the mode of making Champagne^, 
to which Mr. Brockedon's attention had been particularly directed 
during a sojourn in the champagne-making districts of France. It is 
commonly supposed in this country that that kind of wine is manu- 
factured from unripe fruit ; but this is a mistaken notion. The fruit 
used for the purpose is a small red grape, well ripened ; and the only 
difference in the fermentation of champagne from that of other wines 
is, that the process is conducted in small casks instead of in laige 
vats, particukr care being taken that it should be clear. The effinv 
vescing property of champagne is produced by a second fermentation 
when bottled ; for which purpose a liqueur composed of a thick syrup 
of sugar-candy mixed with wine is poured into each bottle, which is 
then closed up, and after being allowed to rest for some time in an 
inclined position, to facilitate the fermentation, the bottles are reared 
on their necks. By this means the sediment, if any, collects near 
the mouth of the bottle, and on removing the temporary plug it 
is forced out. Considerable dexterity is required in conductmg the 
operation ; and the operator, the instant that the plug is taken out, 
thrusts in his forefinger to prevent the escape of the wine. The bottle 
is then placed upright, and is corked by a powerful machine. The 
waste of champagne from the biursting of the bottles is considered a 
criterion of its excellence ; and this waste sometimes amoimts to one- 
fifth of the whole vintage. The principal point mentioned by Mr. 
Brockedon, in reference to the manufacture of other wines, was tiie 
cajv taken in the selection of the grapes. None of the best wines are 
made from grapea of the same kind, tbe c^oiAit^ of the wine materially 
depending on a proper mixture of gn^v^ tKmida!£sKSD^yGDsrs«^ 
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Mr. Bioo)cedon considers the Fungus which has of late years 
attacked the grapes as great a calamity to the wine-producing coun- 
tries as the potato blight was to Ireland ; and it is a remarkable coin- 
cidimce that the fungus and the blight made their appearance in the 
same year. The fungus was first observed on some vines in England 
in 1845, and in 1847 it spread rapidly through the vineyards in the 
south of France, in some cases destroying three-fifths of the pro- 
dace. It appears in the form of a white powder on the grape itself, 
when it begins to grow. Its immediate e£fect is to dry up the skin, 
which is split open by the expanding pulp, and the fruit is thus de- 
stroyed. The only remedy that has yet been discovered for the disease 
is the application of powdered sulphur to the flowers and early fruit ; 
but in the open air it is found next to impossible to apply the sulphur 
effectually. 

abtist's goniometsb. 
Mb. Twining has described to the Institute of British Architects, 
and the Society of Arts, this new Drawing Instrument invented by 
him, for measuring the angle of horizontid lines in a landscape or 
building. The Goniometer consists of a vertical rod, supporting a 
horizontal graduated semi-circular plate, above which a needle is 
moved in any direction, so as to be placed parallel with any line to 
be delineated. The angle indicated by the needle is then transferred 
to the drawing by means of another graduated semi-circular plate, 
fixed over the upper edge of the drawing-board ; the apparatus being 
placed at a distance from the drawing corresponding with the width 
of the latter. Above the plate or diaJ is placed another in a vertical 
position, which can be moved vertically round its axis, and serves to 
mark the elevation or depression of any point above or below the 
horizon. Mr. Twining gave numerous illustrations of the breach of 
the laws of perspective by the great masters of art, and showed the 
importance of the measurement of angles, which his instrument was 
intended to faciUtate. A fuller description of the Goniometer will 
be found in the Mechanicn' Magazvne, No. 1554. 



DBAWING JNSTBUMENTS. 

At a time when the camera is attracting so much attention, and 
photographic images are by its means being produced in almost end- 
less variety, we are too apt to overlook any other mechanical or op- 
tical arrangements calculated to facilitate the production of correct 
representations of objects in nature or art. We would direct attention 
to the Graphic Telescope, an instrument invented by Mr. Varley, 
which, although not new, is far too little known, as it affords almost 
uilimited aid to artists, architects, and draughtsmen. It presents 
to the eye correct images of any object which it may %q desirable to 
tiaoe, from any direction, and of any size we need. At whatever 
distance from the eye it may be eligible to place the paper, tha 
images can be placed so that the image and pencil are made to coin<* 
cide so truly that both are distinctly seen together ; and from this 
enct coincidenoe both eyes remain open to aee ^<& -^gvus^ ^dDss^!i£!^ 
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B portion of one only sees the image. By its means alB0^imM|e8 nay 
be revened wlien necessary for lithographic pniposes. In the giir 
phic telescope the field of Tiew is large, being abont as wide as liis 
paper is distant from the eye ; and the picture or image may be 
extended every way by moving the telescope and shifting the paper» 
there being means of correction when needed. In its use, witili a 
variety of power, we have unlimited choice as to the size of the 
images we intend to trace, and they may be drawn to the true pw* 
spective distance of the picture in which they are to be used, llie 
telescope is peculiar, and differs from all others ; it being constmefeed 
expressly for this purpose, to be capable of having the lowest powen 
as well as the highest, and with a large field of view. It may be 
described as a telescope between two reflecting specohuns, by ^mich 
an erect image is obtained clear of the telescope. The diawing 
surface may hs placed in the most convenient position, either leva 
or sloping, and the instrument can take images from every possible 
direction. Thus pictures or ornaments on a ceiling may be as essify 
traced as those in any other position. Mr. Homer, by means of Ihe 
graphic telescope, produced one of the largest panoramas ever 
painted, — London as seen from the top of St. Paul's, — a task almost 
hopeless without such aid. To be able to trace a teleeoopic image, 
absolute steadiness, as well as lightness, is required, so as to affi>rd 
facilities of transit from pUice to place ; these the arrangementB of 
the graphic telescope have effect^ ; it is the lightest and steadiest 
instrument that has been provided for such purposes. The i^ufe 
framing forms a series of triangles so opposed to each other as to 
produce the required stifiness by cons^ction, and not by wei^i 
The telescope, when prepared for use, is placed on a pyramidal stuid, 
forming a stiff base, and holding it steadily over a table. Not only 
may portraits, animals, sculpture, shipping, and buildings, be cor- 
rectly traced, but they may be drawn to an exact scale without mea- 
surement. Thus a most useful instrument is provided for artists, by 
which valuable time may be saved, and correct sketches made of aU 
difficult subjects. It will also frequently find views of places too 
d'stant to be regarded by the unassisted eye. — JotbmaZ Soe, Artt, 
No 44. 

IMPROVED PENHOLDSB. 

Mr. James Goodpellow has invented a new Penholder, in which 
the pen is held by a small cylinder, which moves easily in a tube, 
the cylinder being kept in its position by a light coiled spring within 
the tube. This spring gives Ihe pen a great deal of flexibility, and 
prevents the point from entering the paper when writing wHh Te- 
pidity. — Jovrnal of the Moyal Cornwall Polytechnic Society, 

* CRATON FOR WRITING ON QLASS. 

M. Bbunquell prepares a Crayon for Writing on Glass so as to 
enable the contents of glass vessels to be inscrib^ on them at onoe. 
He takes four parts of spermaceti (stearine), three parts of tallow, 
and two parts of wax, and melts them in a cup ; six parts of minium 
and one part of potadi are then Btured into \b, «syi ^ 'whole is kept 
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I for hajf an hour, and then poured into glass tubes of the thick- 
ness of a lead pencil. After quickly cooling, the mass may be screwed 
up and down in the tube, and cut to a fine point with a knife. This 
crayon will readily write on clean, dry glass. — Dingier' 8 Polytechnic 

ABTIFIOIAL MALACHITE. 

When a solution of sulphate of copper is precipitated in the cold 
by carbonate of soda or potash, the precipitate is at first voluminous, 
and of a blue colour ; but left for awhile, and then washed, it becomes 
more dense and of a green colour, and has the composition of green 
Malachite as found in nature. A sort of malachite, it is also said, 
may be obtamed by the reaction of coarse porous limestone on a so- 
Intion of nitrate of silver, marking 12 or 15 degrees ; and, when the 
action ceases, by plunging the mass into a solution of an alkaline 
bicarbonate, marking 5 or 6 degrees. The piece of limestone in 
the first case becomes covered with sub-acetate of copper, and this 
snb-acetate, in the next step, changes to malachite; or, if pro- 
longed, to a double carbonate of copper and soda. The malachite is 
in small silky globules. — Builder, No. 526. 



EDUCATION OF THE BLIND. 

In a very interesting lecture delivered at the Royal Institution, 
the Bev. W. Taylor, M.A., has shown the extraordinary progress 
which has been made in providing, not only Instruction, but Itecrea- 
tions and Amusements for the BUnd. 

It is curious that our ingenious neighbours, the French, were the 
£rBt to establish schools for these purposes in 1784 ; but the Germans 
have recently made the greatest advances ; while the English, we are 
sorry to say, enjoy the distinction of being the most behind. Mr. 
Taylor proved that, with the aid of ingenious contrivances, the ac- 
quisition of almost all kinds of knowledge, the profundities of science, 
the delights of literature, the study and practice of music, and even 
the intricacies of the game of chess, are all within reach of the blind. 
The audience were much moved with the spectacle of a girl of 14 
and a youth of 19 reading by the touch, with great distinctness, 
passages from books laid before them by the Eeverend lecturer. 

PAPER HOUSES. 

Messrs. Bielefield have erected at their works near the Staines 
station of the South Western Railway, several very neat cottages, 
commodious stores, and handsome vilias, the whole of which, with 
the exception of the frame- work, the doors, and the flooring, which 
are of wood, are composed of Papier-mach^. — ^According to The 
IfwentoTf the front, back, and end of a house or buifling are made 
up of panels of a rectangular form, framed in wood, and externally 
covered with iron, plain or corrugated, and by preference galvanized ; 
on the inside the frames of panels are covered with papier-mach^, 
or iliick paper, or wood, or other suitable material, the e^^sAiea bor 
tween the inner and outer coverings — ex.ceptsiig bo tdsx!(^ «a Sa^ ^y:«^- 
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pied by the finuniog — ^being air spaces, which will tend to keep the 
building warm. The panels go together by means of pilasters gioofed 
to receive them. The parts of the ground-plate or framing 00 toge- 
ther in squares, and fix to each other by screws and nuts. The floior 
is made in parts of a square form, the boards being fixed to the joiits 
and the ground plate ; a frame being notched out to receive the joists. 
The upright panels enter between uie floors and a fillet fixed to this 
ground-plate. The roof is made in rectangular parts by fiwning or 
connecting the rafters at top and bottom, so that when the parts of 
a roof are brought together, and are placed to the proper incmiatioD, 
they are fixed by screws, and are retained from strutting by meau 
of tie bars or rods. The frames of rafters are externally coycnred wHk 
iron (corrugated or plain), by preference galvanized ; and where a 
horizontal ceiling is not to be used, then on the interior by papier 
mach^, wood, or other suitable material The ceiling is likewise made 
in panels. The partitions are also made in panels, and go together 
by means of pilasters, in like manner to the ends, front, and hack of 
the builduig ; and in making partitions it is preferred to cover the 
frames with papier-mach^ on both sides ; in this manner may parti- 
tions be made for the interior of ships or vessels ; but other materials 
may be employed for covering the framed panels for the poitable 
buildings. 

ARTIFICIAL STONI. 

Mebsbs. Julius Hobinq and Ludwie Suess, of New Jersey, have 
patented a process for the formation of Artificial Stone, in whidi ihejr 
employ a compound of silex, alumina, and chloride of sodium. The 
mixture not only can be manufactured into blocks of Artificial Stone^ 
but can be applied as a glaze to pottery-ware. 

NEW PLASTIC material. 

Five parts of mixed whiting are mixed with a solution of one part 
of glue. When the whiting is worked up into a paste with the giue, 
a proportionate quantity of Venetian turpentine is added to h> by 
which the brittleness of the paste is destroyed. In order to prevent 
its clinging to the hands while the Venetian turpentine is being 
worked into the paste, a small quantity of linseed oil is added fivom 
time to time. The mass may also be coloured by kneading in any 
colour that may be desired. It may be pressed into shapes, and 
used for the production of bajt-rdiefs and other figures, such as ani- 
mals, &c. It may also be worked by hand into models, during whid 
operation the hands must be rubbed with linseed oil ; the mass mnet 
also be kept warm during the process. When it cools and dries, 
which takes pkce in a few hours, it becomes as hard as stone, and 
may then be ^ployed for the multiplication of these forms. — "PtoL 
Purkinje : Gewerbebl. aus Wuremh. 

INK FOR steel pens. 

Professor Eunge has long sought to obtain an Ink which would 
not yield sediment, which should eu^ere to i^a^ver, resist the applies- 
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tion of adds, and have no action on steel pens. He has at length 
obtained a liquid of this kind, consisting only of Campeachy wood, 
dunomate of potassa, and water. As it contains neither vinegar, gum, 
■ulphates of iron and copper, nor galls, its cost is very moderate. 
The proportions are 600 litres decoction of Campeachy wood to 500 
grammes chromate of potassa. The Campeachy wood is boiled in a 
Bufficient quantity of water to form 80 litres (44 litres = 1 English 
gallon) of decoction from 10 kilogrammes of wood, (about 20 lbs.) 
After the liquid is cool, the chromate is added, and the whole well 
stirred. The ink is then ready, and may be used at once. Any addi- 
tion of gum would be injurious. It may appear strange that so little 
cbrome should convert so large a quantity of decoction into ink ; 
but the proportion must not be exceeded, as a larger amount would 
destroy the colouring matter. If, on the other hand, the proportions 
here given are observed, a blackish hue is formed from the yellow pig- 
ment of the wood. This is not a suspended precipitate, like the 
gaUate of iron in common ink, but a true solution from which no sedi- 
ment can be deposited. A paper written with this ink may be im- 
mersed in water for twenty-four hours without injury. Dilute acids 
do not destroy it, or change its tint. The pens used with this ink 
should be perfectly free from grease, and may for this purpose be 
cleaned by immersing them in ley of wood-ashes. — Artizan. 

PERMANENT MURAL PAINTING. 

The desire to possess some means of preserving Mural Pictures 
from atmospheric influence, and of which fresco painting is still sub- 
ject to decay, especially in northern climates, has been the cause of 
many experiments made of late, of which the Munich Stereochromy 
has been one of the principal. In the Paris Exhibition of Fine 
Arts, however, M. Devers, of Turin, a former pupil of Jollivet, Ary 
Schefler, and Picot, has placed a large picture executed with enamel 
paste on burnt clay {pdte d'imaUsibr terre cuite). It is of large dimen- 
sions, 54 by 44 metres, and is composed of seventy-eight pieces. The 
brilliancy of this picture, representing "Three Guardian Angels 
watching the Sleep of a Babe," is great; still there is some inequality 
of colour in it, as the want of greater means prevented the artist from 
using an adequate furnace for baking the single tablets of clay ; and 
he was unable to bum more than sixteen at a time, which operation 
he had to repeat with the whole three times over. The execution of 
this vast enamel has cost M. Devers one year's labour and an outlay 
of 10,000 francs. Stereochromy has been also used by M. Portaels on 
the walls of the Church of St. Jacques sur Caudenbreg, in Brussels. 
It is certainly a process more durable than the old Italian fresco. 
Still, it is to be supposed that stereochromy, as practised at Munich 
and Brussels, will not be able to compete with tablets which, like those of 
M. Devers, have been exposed three times to the action of fire in a fur- 
nace. Other analogous experiments have been made at the Church of 
St. Vincent de Pam at Paris, by M. Jollivet, who has executed his 
frescoes on tablets of lava from Volic. The latter are not subject, like 
those of baked clay^ to waip by the influence oi &:e, widL Qaai\v^TSAJ^ ^ 
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a gmoother sur&ce. As, however, laya tablets are not to be obtuned 
everywhere, the process of M. Devers deserves every trial and 
encouragement. Besides the painting in the Paris Exhibitioii, lit 
has previously made similar pictures for the palace of the King of 8w- 
dinia and the Church of St. Leu in France. — The Pre9$ newapaptr,^ 

MUSEUM OF OBNAMENTAL ART, MABLBOBOUOH HOUSB. 

The Museum in connexion with the Department of Practical Ait 
has been enlarged. A case of jewellery, of considerable interest^ htt 
been added, and several fine specimens of metal work. Amongst the 
bronzes will be found all those produced by the Art-Union of London, 
and which have been mainly instrumental in advancing this branch of 
art in England. The largest increase of specimens, as it seemed to 
us, is in the section illustrative of pottery ; and a very interesting and 
instructive section it now is, including the coUection of the late Mr. 
BandinelL The case containing specimens of English earthenware ii 
very curious, and would afford matter for an amusing paper. TIm 
collection of Majohca ware is large and valuable, and will be looked 
at with more wonder by the uninitiated, if they obtain a notion of the 
sums of money which such works fetch. And what is Mi^Hca ware^ 
some of our readers may ask ? It is too long a story to go into now, 
but we may say, in brief, that the term probably had its origin in the 
fact that painted pottery first came into Italy through the expedition 
against Majorca, in the twelfth century, when Moorish pottery framed 
part of the spoils. What we now know as Majohca ware proper be- 
longs mainly to the fifteenth and sixteenth centuries. The earlier 
specimens of it are called mezza-MajoUca. The finer ware was after* 
wards called " Porcellana," that being the Portuguese word for acnp. 
Majohca is sometimes termed Baffaelle ware, but impropeiiy so. 
Eaffaelle may have painted some of these pieces with his own lumds, 
and it is quite certain that his compositions are foimd upon many of 
them ; stUl the best works in this manu&cture were not produced tiU 
after his death. — Builder, No. 667. 

MB. FARADAT'S lectures FOB THE YOUNG. 

This series of Lectures, delivered last season at the Royal Institotioii, 
was principally occupied with illustrations of the actionof the atmosphere 
upon carbon and hydrogen; and upon the lecturer conduding his 
remarks and experiments on that subject, the combustibility of sul- 
phur and phosphorus was exhibited experimentally, and the experi- 
ments terminated with the action of oxygen on both substances. Hie 
importance of phosphorus as an element in the fab^c of the human 
body, and its necessary presence in the vegetable Idngdom, in order 
to replace animal waste, were dwelt on at great length, and illnstiated 
by experiment. Sulphuric acid is now considered as the most ener- 
getic of what are termed the acid powers. To show the power of 
this substance, a blue Hquid in a large bottle was by the appHcatioB 
of one or two drops of the acid changed into a red one. With the 
same view were exhibited experiments showing the influence of stil- 
phuric add in destroying ammonia, and in charring wood. The lao- 
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torer then proceeded to speak of the metals, of whicli he chiefly de- 
sired to show the combustibility. Iron is a very combustible sub- 
stance ; so combustible that but for one little circumstance tlie Crystal 
Palace would have burnt spontaneously, in consequence of the large 
share which iron had in its composition. The combustibility of zinc 
was then shown by experiment ; some shreds of that metal, in the 
form of a tassel, when placed in a jar of oxygen, burning like paper. 
The combustion of iron was illustrated by the firiction of steel*. 
Copper and tin were burnt at a small charcoal furnace. Antimony, 
after burning for some time at the same furnace, was thrown down 
upon a white frame which lay upon the floor, where it continued to 
bum in globules until it was consumed. A similar experiment was 
performed with iron. Such bodies as carbon, when burnt, produced 
substances of a volatile nature, which mingled with the atmosphere ; 
but as soon as burning metals had cooled they assumed a condensed 
and even solid form ; so that lead, for example, after being consumed, 
left behind it, in the form of oxide of lead, a substance weighing more 
than the original one. 

Mr. Faraday illustrated these interesting subjects by a profusion of 
other experiments directed to their minor details ; and concluded by 
eicpressing the hope, so characteristic of his ardent devotion to the 
culture of philosophy, that what his juvenile hearers had heard might 
prove the foundation of an acquaintance with the science of chemistry. 

NEW APPLICATION OP THE CENTRIFUGAL MACHINE, BT H. 6RUNEBERG. 

^A VERT ingenious application has been made of the Centrifugal 
Machine, now so largely employed in drying cloth, draining sugar, 
cooling worts, &c. : namely, to rapidly separate very finely divided preci- 
pitates of white lead suspended in water. This modification consists of 
a copper drum, tinned interiorly, and having a solid periphery instead 
of the wire gauze ones of the usual machines. In the bottom of the 
drum, which has a slight inclination towards the centre, is a draw-off 
cock ; and there are a number of partitions soldered on to the periphery, 
so as to divide the drum into a number of compartments, and thus 
prevent the circulation of the liquid during the rapid rotation of the 
machine. There is, of course, no external vessel, as there is no strain- 
ing of the Uquid through the side of the drum. In using it for white 
lead, it was two-thirds filled with milky fluid, and was then rotated at 
the rate of about 1000 times per second ; in ten minutes the whole 
of the precipitate was separated, and deposited as a thick paste on 
the walls of the drum, the liquid becoming perfectly clear, and may 
be drawn off by the cock. 

There can be no doubt that such a machine could be employed with 
great advantage in the manufacture of colours, emery, and other 
polishing powders ; but perhaps its chief use would be in the manu- 
facture of earthenware. The process at present followed in the Eng- 
lish potteries to separate the excess of water in the manufacture of 
ground flint, china, clay, &c., and obtain them in a sufl&ciently plastic 
state to work them on the potter's wheel, is exceedingly unwholesome 
and very Qxpeiisiye.'— Journal fiir PraktUclit CKimk. 
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ITBW OIL Fn^EB. 

M. Tabd, of Paris, employs, to filter his oil, paper pulp mixed wilii 
from one-third to one-half its weight of heech sawdnst, washed for 
several days, and then moulded into cakes. One of these, 9*8 inobes 
in diameter, and 32*6 inches in thickness, and weigiiizig abosfc 
one pound, is capable, with a pressure of 13 feet of oil, of fiheriog 
817 gallons in 24 hours. — PolytechnUche ZeUwng, 

INSTITUTION OF CIVIL ENOINEEBS. 

The Council have awarded the following premiums: — TeUbrd 
Medals to J. Coode, for his " Description of the Chesil Bank,"— 
D. Kinnear Clark, for his " Experimental Investigation of the Prin- 
ciples of Locomotive Boilers," — W. A. Brooks, for his paper, "On 
the Improvement of Tidal Navigation and Drainage," — J. B. Hunt- 
ingdon, for his paper, entitled, " Observations on Salt Wator and iti 
application to the generation of Steam," — H. P. Burt, for his pi^>er, 
** On the nature and properties of limber, with notices of sevenl 
methods now in use for its preservation from decay,*' — ^T. Dimcao, 
for his " Description of the Liverpool Corporation Water Works," — 
C. W. Siemens, for his paper " On the Conversion of Heat into 
Mechanical Effect," — ^B. Cheverton, for his paper " On the use of 
Heated An* as a Motive Power,** — and J. Ban^tt, for his pi^ier, 
" On the Construction of Fu^proof Buildings.*' Council premiumB 
of books, suitably bound and inscribed, to J. Bichardson, for his 
paper, " On the Pneimiatics of Mines," — ^W. G. Axmstrong, for his 
paper, " On the Concussion of Pump Valves," — ^R. Bawlinson, for 
his paper, " On the Drainage of Towns," — and J. Sewell, for las 
paper, " On Locomotive Boilers." 

SOCIETY OF ABTS. 

On June 10, the Anniversary (also the Centenary) Meeting of this 
Society was held. Prince Albert in the chair. His Boyal BUghnets 
said : — Ladies and gentlemen, three years have now elapsed smce 
this Society last distributed its medals and awarded its prizes. The 
interruption that took place was owing to the Great Exhibition of 
1851, which caused so much excitement and interest, and claimed 
such a large share of the public attention. The Society took so 
honourable a part in that great event, that it need not be ashamed to 
refer to it. I hope you will be convinced, from the works of art and 
new inventions which will be brought before you to-day, that the 
inventive genius, as well as the skill, of this coimtry is mn-lriTig ra|Md 
strides — (Cheers). The Secretary read his report on the operations 
and position of the Society, and said that if a smaller number of prises 
are now given than used to be the case, it is not because the Society 
is less able or less willing than it was formerly to reward merit ; but 
because, from the altered spirit of the times, the encouragement and 
aid of the Society are less needed as a means of bringing fcnih isolated 
inventions and dormant talents, and are more urgently needed hn the 
development of enlarged generalizations and comprehensive measures. 
The following ia a list of the Prizes awaided*. — 
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To Mr. Joshua Sogers, 133, Bnnhill Bow, for his Shilling Box ofWater Colours 
«-4fae silver medal. 

To Mr. John Cronmire, 10, Cottage Lane, Commercial Boad East, for his Half- 
crown Box of Mathematical Instruments — ^the silver medal. 

To Mr. James Taylor, of Elgin, for his Essay on the Cotton Manufactures 
<^ India — the Isis medaL 

To Mr. Henrv Weekes, A.B.A., for his Essay on the Fine Arts Bepartment of 
fhe Great Exhibition — ^the silver medal. 

To Mr. F. C. BakeweU, for his Essay on the Machinery of the Great Exhibition 
—the silver medal. 

To Dr. Bobinson, of JN'evroastle, for his Improved Safety Lamp for Miners— the 
thanks of the Society. 

To Mr. B. G. Salter, for his Method of Flushing Sewers— the silver medal. 

To Mr. Jonas Bateman, for his Improved Life Boat — ^the thanks of the Society. 

To Mr. William Clerichew, of Ceylon, for his Improvonents in the Curjng of 
Coffee — the Isis gold medal. 

To Mr. Y. Vaughan, of Maidstone, for his Machine for putting up Chimney- 
pieoes — ^the silver medal. 

To Admiral Sir Henry Hart, of Greenwich, for his mode of Curing Smoky 
Chimneys — the Isis medal. 

To Mr. J. Bock, jun., of Hastings, for his New Carriage Spring — the Isis medal. 

To Dr. Stolle, of Berlin, for his Essay on the Manufacture of Sugar — ^the 
iluHikB of the Society. 

To Dr. Cumin, of^Bath, for his Specimens of Paper from Sugar Cane Befuse — 
the thanks of the Society. 

To Mr. W. BoUaert, for his Essay on the Use and Preparation of Salt — ^the 
Society's medal. 

To Mr. H. Owen Huakisson, for his Essay on the Use and Preparation of Salt 
•—die Society's medal. 

To Mr. John Dalton, of HoSingworth, for his Double Begister Calico Printing — 
llie Society's medal. / 

To Mr. G. Scholes, of Landport, for his Slide Motion Indicator— the Society's 
medal. 

To Mr. G. Edwards, for his Improved Portable Photographic Camera — the 
Socie^s medal. 

To Mr. J. Toynbee, F.B.S., for his Artificial Membrana Tympani — ^the Society's 
medal. 

To Mr. W. Wood, for his Improved Method of Teaching Music to the Blind— 
the Society's medal. 

To M. A. Claudet, for his Essay on the Stereoscope, and its application to Pho- 
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Joseph Hopkins, of Worcester, for his mode of giving Equatorial 
Motion to Tdescopes— the Society's medal. 

To Mr. G. Jennings, for his Improvements connected with the drainage of 
Houses — the Society's medal. 

To Mr. H. J. Saxby, of Miletown, Sheemess, for his new Lock— the Society's 
medal and lOl. 

To Mrs. A. Thomson, of New Bond-street, for Four Drawings in Outline— 
the Society^ medal. 

To Mr. W. Stones, of Queenhithe, for his Essay on the Muiufacture of Paper — 
the Society's medal. 

To Mr. C. Shepherd, jun., of Leadenhall Street, for his Improvements in 
Sleotric Clocks — ^tne Society's medal. 

To the Bev. W. T. Ejnesley, of Cambridge, for his Discoveries in Photo- 
graphy — the Society's medal. 

To the Very Bev. the Deui of Hereford, for his Essay on Self-supporting 
Schools — ^the Society's medal. 

To Dr. Lloyd, of Warwick, for his Samples of Paper made from the Befuse ot 
Oowhouses — ^the thanks of the Society. 

To Professor Jack, of New Brunswick, for his Essay on the Decimal System of 
Weights and Measures — ^the thanks of the Society. 

To Mr. James Hole, of Leeds, for his Essa^ on the History and Management 
of litenuy, Sdentifioi and Mechanics' Institutionft— the Sooiet^atofidai. w^^SAS^ 
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THE TKIGONOMETRICAL SURVEY. 

A COMMTTNIOATION has been read to the British Association, from 
Lieut. -Greneral Sir John Burgoyne, Inspector Greneral of Fortifica- 
tions, regarding the Progress made in the Publication of the Trigo- 
nometri«il Survey, by Colonel Sabine. The labours of the Ordnuioe 
Survey Department have been directed, during the past year, to the 
determination, according to the theory of minimum squares, of the 
most probable corrections to be applied to the angles of the prin- 
cipal triangles. This process, wluch is a most laborious one, in- 
volving the solution of about 1300 equations of condition, is now 
well advanced, and every exertion is being made to hasten its com- 
pletion. Until it has been finally completed, the computations of 
distances cannot be properly undertaken, for it must be borne in 
mind, that the trigonometrical operations of the Ordnance Surv^ 
have not been limited to the measurement of solitary arcs of meridian, 
but embrace a connected triangulation, extending through the length 
and breadth of the United Kingdom, which must be considered as a 
whole in deducing the geodetic results to compare with the astro- 
nomical observations. Besides preparing for the publication of the 
Principal Triangulation, the Ordnance Survey Department are about 
to publish a volume of Levels in Lreland, and another of the Meteoro- 
logical Observations made at the Ordnance Survey Office, near 
Dublin — ^the printing of both works being at the present time in 
progress. 

"perpetual motion." 
There have been read to the Scottish Society of Arts " Some 
Notices of Attempts to Discover Perpetual Motion," by Daniel 
"Wilson, LL.D., V.P. A curious collection of models, executed by 
various ingenious pursuers of the mechanical fallacy of perpetual 
motion, was exhibited, and Dr. Wilson gave some account of E. 
Aird, an indefatigable enthusiast, the constructor of several of the 
models. After pointing out the arguments by which the theory of 
Perpetual Motion was demonstrable as an impossibility, he remarked 
that there was one light in which the aim of such attempts might 
be viewed, which, though curious, he was not aware had yet been 
noticed. The attempts to endow dead matter with a self-originating 
and self-sustaining principle of motion, was, in other words, an attempt 
to create life. If the theory of a perpetual motion in mechanics was 
possible, then its execution, or even the demonstration of its pos- 
sibility, amounted to the most practical establishment of materiaUsm 
that could be conceived ; and the idea of a self-originating universe 
would no longer be open to dispute. 



ASCENT PROM THE CENTRE OP GRAVITY. 

A FAPEB has been read to the Scoti\B\i ?^\ft\.^ oi Ai^, by Mr. 
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tTohn Campbell, " On the Principles of Ascent from the Centre of 
Gravity," this being preliminary to another communication by the 
same author, "On the Cause of Upright Movement or Ascent from the 
Centre of Gravity, illustrated by the Antilunar Line." Mr. 
Campbell stated that the theory of the tides formed no part of the 
Newtonian philosophy. That which was now established in the 
British schools was contained in a paper written by Professor John 
M'Laurin, whose theory was, that the lunar tide was caused by the 
waters being drawn by the moon's attraction from the earth, and the 
antilunar tide by the earth being drawn from the waters. There was 
no difl&culty as to the lunar tide ; all were agreed that the moon 
attracted the earth ; and as attraction increased and diminished 
inversely as the squares of the distance, the waters at the equator 
were more attracted than the waters at the centre and the poles, and, 
tiieirefore, they arose into a tide. With regard to the antilunar tide, 
Mr. M'Laurin stated, that in consequence of the increasing dis- 
tances between the moon and the lunar and antilunar equator, the 
earth would form a spheroid, whose longest axis would be in the line 
of the moon. For this theory the author proposed to substitute the 
following — that the lunar tide was produced by the waters nearest 
the moon being more attracted at the equator than at the poles ; and 
the antilunar tide, by the waters at the poles being more attracted 
than those at the equator ; and being resisted by the beds on which 
they rested, those that were most attracted displaced those that were 
least attracted, and compelled them to ascend and accumulate into a 
tide. 

APPLICATION OP THE PENDULUM TO THE DETERMINATION OP 

VELOCITIES. 

(Translated for the Mechanict' Magazine, No. 1356, from M. De Bouchepom's 

paper, read before the French Academy of Sciences.) 

In everything that concerns navigation, the importance of such 
an object will be immediately perceived. There exist, indeed, 
several precise and convenient means of measuring the speed of trains 
on railways, — ^for example, where the point of support between the 
wheel and the rail remains fixed (as distinguished from slipping), it 
is sufficient to be able to assign the rapidity of rotation of the wheels. 
But at sea the case is very different. The sea is subject to currents, 
of which the extent, the direction, and the velocity are never but 
imperfectly known. The sustaining point is thus itself transported 
in one direction or the other ; and the log, the only elementary and 
non-astronomical means of measuring the speed of ships, gives, under 
»ny circumstances, only the difference between it and that of the 
surface of the water. On the contrary, it is possible to ascertain 
the real speed of the vessel by the indications of the penduliun, of 
which I am about to endeavour to explain the principle. 

Suppose that a pendulum beating, say half-seconds, and carrying a 
bob weighing a few grammes (a granmie is equal to 15*44579 nuins 
Troy), be suspended in such a manner that ita -^VaxA oi owi^aiaKSiK 
maj^ be parallel to the axis of progreBSioiL oi ^"b -^^M^^, '^ "^^^ 
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pendulum be vertical, the bob and the point of suspensioiL being 
subjected to the same velocity, it would remain in the same state for 
an indefinite period, making abstraction of irregularities of motion, 
and derangements of various kinds. But if, by a small impulsion 
given by the hand in a direction contrary to that of the motion of the 
vehicle, the bob be made to recede a little from the vertical, the 
velocity of the point of suspension then produces upon it a tractive 
force through the instrumentality of the rod, which has become 
inclined to the horizon. That traction has a horizontal component, 
at^d ought, consequently, to draw forward ihe centre of the litUe 
mass, with a force proportionate in its intensity to the speed of 
the vehicle. In faUing back again, and after having retrogressed a 
little behind ihe vertical, as soon as the obliquity of the rod has 
become sufficient, the same traction will exert itself anew, and the 
bob will recommence the same oscillation forwards, imdo- the 
influence of the two forces of traction and gravity. Without 
knowing precisely the law of these two combined actions, we may 
nevertheless conjecture that the pendulum, under these circumstances, 
would take a deviation forwards, great or small in proportion to the 
velocity of traction, and remaining sensibly constant if the same 
speed were maintained. An experimental graduation mi^t then 
teach how, for a pendulum of given length and weight, to measure 
the speed of the vehicle on which it was carried, by observing its 
deviation in front of the vertical 

Such is the principle on which I have reflected, and whidi I have 
desired to subject to experiment ; to recognise, in the first place, its 
reality, and then the possibility and the sensibility of a measure so 
contrived. Moreover, it is very easy to obtain this verification by 
an experiment to some extent manual, — I not having been able, as 
yet, notwithstanding several attempts, to construct an apparatus 
capable of going by itself continuously, and destrojdng the effect of 
the various kinds of derangements and irregularities which the hand 
can extinguish. I do not attempt in this place, therefore, to give 
an exact measure of the phenomenon, but only to prove the principle 
of it by an experiment easily reproduced ; and which, frx»m bemg 
deprived of elegance, is not in substance less decisive. 

If we get into a railway-carriage, and resting our arm against a 
vertical support, hold a pendulum suspended in connexion with the 
graduated arc of a circle, in conformity with the conditions indicated 
above, and if, with a proper amount of attention, we preserve this 
instrument as much as possible from the effect of lateral shocks and 
vertical movements, we may observe the following result : — We shall 
hardly have given to the bob a slight retrograde impulse, than, under 
the influence of traction, we shaU see it almost immediately spring 
forwards through an angle which, for an ordinary speed of 28 miles 
an hour (10 lieues), will soon increase to about 33 degrees. In 
falling back, on the contrary, the backward deviation is hardly 5 or 6 
degrees, and the same motion continuing so long as the velocity lasts, 
there is thus a very considerable and permanent inequality between 
the two braacbee of the oscillatioii. TVob Ib, Vn «QiUi<& d&^coe, the 
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charaeteristio part of the phenomenon. If, in this state of things, 
the velocity of traction should diminish, the direct deviation 
diminishes nearly as rapidly ; and I have never failed, in experi- 
menting in this manner, to become aware of my approach to a station, 
without taking my eyes oflf my pendulum. 

The inequality between the two branches of the oscillation is also 
sensible for inferior velocities, for less than 28 miles an hour, and 
we still see the pendulum advance 10 degrees before the vertical. 
The rate of ships being ordinarily comprised between 6 and 18 miles 
per hour (2 and 6 lieuet), the variations of amplitude corresponding 
to such velocities have a very appreciable sensibility. That sen- 
sibility besides is susceptible of augmentation, by varying the length 
or the weight of the pendulum. I am not able at present, however, 
to say anything certain on the subject. It is clear that there must be 
certain dunensions which will belong to the maximum of effect ; but 
as to that, experiment does not always bear out suppositions of a 
complicated and difficult nature, and it is experiment that will have 
to pronounce. 

If we wish to arrive at true precision in the kind of measure of 
which I have been speaking, the great and real difficulty lies 
evidently in the construction of apparatus capable of protecting the 
point of suspension of the pendulum, whether from jerkings and 
shocks on a railroad, or, above all, from the pitching and rolling of a 
ship. It is upon this point that my researches are being directed. 
Already I have made some attempts, and it was to try to combine 
tiiese several dispositions that I sought to improve our prospects, as 
regards time, by this communication. Perhaps it never will be pos- 
sible to obtain an apparatus of continuous action, nor an apparatus 
capable of working independently of the manual address of the 
operator. But many very useful instruments are precisely in the 
same condition ; and with regard to continuity, it will be sufficient 
for me to call to mind, that in ships in motion it is only customary 
to throw the log three or four times a day. If, however, we should 
only succeed in affording the means of measuring speed in calm 
weather, in an intermittent manner, and even under conditions 
essentially manual, but with a light instrument, of elementary sim- 
plicity, easy to construct and to repair, I think we shall have 
attained an end of unquestionable utility ; and it is the hope of that 
result that attaches me to the prosecution of this research. 

STANDABDB OP LENGTH AND WEIGHT. 

It will be remembered that the destruction of the Houses of Par- 
liament by fire, in 1834, proved fatal to the Standard Yard and 
Pound. A Commission was subsequently appointed to consider the 
steps to be taken for the restoration of these standards — the members 
of which were all Fellows of the Koyal Society. 

The late Mr. Baily took a very active part in the preparation of a 
Standard Yard ; which, however, although constructed most carefully, 
deteriorated in such a manner as to be unworthy of cots&dtSsciRA. ^scckS^. 
Mr. Beaiya death, the iiev. Mr. Sheepababka \^»a \>^xl ^ts^^c^^^^ 
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the very difficult and delicate task of constrootmg a standard yaid— 
while Professor Miller, of Cambridge, undertook to make a standard 
avoirdupois pound. The liberality of Govermnent placed at Mr. 
Sheepshanks's command apparatus for his purpose far superior to that 

Ceased by his predecessors. His labours were carried on in the 
(r tiers of cellars in Somerset House — which are very favourable 
to the work, on account of their slow-changing temperature. 

After an infinite number of experiments and comparisons, two 
standards have been constructed. The originals have been indosed 
in one of the walls of the New Houses of Parliament ; — and perfectly 
accurate copies have been placed by Mr. Airy in the custody of thB 
Eoyal Society. 

The standajxl yard measure is defined by the interval between two 
lines upon a bar of gun-metal. The bar is about thirty-eiffht inchei 
long and one inch square; it is supported in a horizontid poeit]<m 
upon eight brass rollers, which are carried by leversjso arranged that 
the pressures upon the eight rollers are necessarily equaL The lever 
frame, with the bar resting upon it, is placed in a box of mahogany 
wood. The bar is prevented from moving endways by weak brass 
springs attached inside to the ends of the box, and is prevented from 
moving upwards by wedges of paper placed imder three inverted 
stirrups. Near to each end of the bar, a cylindrical hole is sunk from 
the upper surface of the bar to the depth of half an inch ; and at the 
bottom of each cylindrical hole is inserted a gold pin, upon which an 
cut three fine lines in the direction transversal to the bar, and two fine 
lines parallel to the axis of the bar. The limiting points of the yard 
measure are those points of the middle transversal lines which aie 
midway between the longitudinal lines. On the upper surface of the 
bar the following inscription is engraved : — 

Copper 16 os. 

Tin H 

Zinc 1 

Mr. Baily's metaL 
Standard yard at 62*^10, Fahrenheit, east in 1815. Troughton & Simms, London. 

It is necessary to observe that, although the bar was cast so long 
ago as 1845, the standard yard has been completed only very lately. 
The standard pound weight is made of platinum, representing, 
when weighed tn vacuo against the last standard Troy pound, 
6999 9375 grains — of which the last standard contained 5760 grains. 
The form of the weight is a cylinder, *with a groove surrounding it a 
little above the middle of its height for the insertion of the fork which 
is used in lifting it. On the upper end of the cylinder is engraved 
the following inscription : — 

No. 2. 

P.C.t 1844. 

1 lb. 

The box containing the weight is mahogany — and when its por- 
tions are screwed together, the weight is fixed immovably. This 
mahogany box is placed in a second mahogany box, the lid of which 
bears the inscription — 

Standard Pound, !%». 
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The mahogany boxes of the yard and the pound are inclosed in an 
oak box, upon whose lid is cut and painted the inscription — 
British Standards of Length and Weight, 1S53. 

Athencevm, No. 1356. 



CRYSTALLINE FORM OP* THE GLOBE. 

M. DE Hauslab, in a recent publication, after discussing the 
direction of mountains, and of dikes and of cleavages among rocks, 
deduces some gener^ principles with regard to their direction, and 
then explains his hjrpothesis that the surface of the Globe presents 
approximately the faces of the great octahedron. In an octahedron 
there are three axial planes intersecting one another at right angles ; 
and the positions of the circles on the earth's surface, which are laid 
down as the limits of these planes (or their intersection with the sur- 
face), are as follow. The first circle is that of Himalaya and Ohim- 
horazo, passing from Cape Finisterre to the Himalaya, Borneo, 
eastern chain of New Holland (leaving on its sides a parallel Une in 
Malacca, Java, and Sumatra), to New Zealand, thence to South 
America^ near Chimborazo, the chain of Caracas, the Azores, to Cape 
Einisterre. The second passes along the South American coast, and 
the north and south ranges of the Andes, the mountains of Mexico, 
the Rocky Mountains, Behring's Straits, the eastern Siberian chains, 
going to the south of Lake Baikel, the Altai, Himalaya, the moun- 
tains of Bombay in Hindostan, a point in the north-east of Mada- 
gascar (where the summits are 12,000 feet high), the mountains of 
Kieuwedfeld, 10,000 feet high. Cape CaffreS) to Brazil, the rapids of La 
Plata, Paraguay, Panama, the elevated basin of Titicaca, the Andes, 
niimani, and the defile of Maranova. The third circle cuts the two 
preceding at right angles, and passes by the Alps, the islands of 
Corsica and Sardinia, along the basin of the Mediterranean, the 
mountains of Fezzan, Lake Tchad, the Caffre moimtains of Nieu- 
wedfeld, the Southern Ocean, near Kerguelen's Land, the eastern or 
Blue Mountains of New Holland, Straits of Behring, Spitsbergen, 
Scandinavia, Jutland, &c. 

These three great circles point out the limits of the faces of the great 
hypothetical octahedron. Each of the faces may be divided into eight 
others by means of lines of accidents of minor importance, so as to 
make in all forty-eight irregular triangles, a form of the diamond. 
At the intersections, M. de Hauslab observes that there are nodes of 
dikes ; and along the lines, or near them, all the mountains of the 
globe occur. The author gives an extended illustration of his sub- 
ject, and afterwards considers the particular history of the configu- 
ration of the earth's surface in accordance with his hypothesis. 

M. Boue, who adopts similar views, adds as a note, that we should 
remember in this connexion that the metals crystallize either in the 
tesseral or rhombohedral system, and that native iron, the most com- 
mon constituent of meteorites, is octahedral in ita crj^^aJa. — Ja«M.- 
don's Journal, No. 109. 
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MAGinSTIBM OV BOTATIOIT. 

A PAPKRhasbeen read totheBritiflhAflsocmtion, "OntheMagnatimi 
of Rotation in masses of CryBtallized Bismuth," by M. Matteuod. The 
apparatus used by the autiior consisted of an electro-magnet caosed 
to revolve by clockwork ; and the body to be submitted to the actkni 
of the electro-magnet was suspended between its poles. Sometiinfli 
he suspended it by a fine ^ver wire^ and determined the force of 
torsion, when equilibrium took place, the body being usually bus* 
pended in water to check its tendency to vibr&te. SometimeB he 
used a single thread of cocoon silk, and the forces developed were 
measured by counting the number of uniform rotations whidi took 
place in a given time. The author first describes certain preliminary 
experiments which he made with this apparatus. He sospoidBd 
soUd spheres of copper, and hollow spheric shells, of exactly the 
same diameter, formed by the electro-plate process, between the 
revolving poles, and measured the force by torsion. With a foil 
sphere weighing 59*80 gr., and a hollow one weighing 10*85 gr., ha 
fodnd the torsions in the proportion of 1 : 0*71. With spho^s of a 
less size the differences were less than these. The author oondudei 
from this that the internal shells of metal, on which the induced 
forces are less, serve to discharge the currents developed in the 
exterior shell; and that an analogous effect shows itself in many 
other cases of magnetism of rotation. The author also submitted to 
the same apparatus a cube, formed of very thin square lamine ti 
copper, insulated from each other by layers of varmsh ; when this 
cube was suspended a few centimetres above the electro-magnet^ so 
as to have its constituent laminae horizontal, it experienced no action 
from the magnet ; but when its laminae were vertical it received a 
very rapid motion of rotation : — ^in this latter case the currents in- 
duced having the power to develop themselves fireely, and dzoolato 
on each lamina, which cannot take place in the former casa In his 
experiments with crystallized bismuth compared with amoq>hoa8 
masses of the same substance, he found : — 1. That the forces deve- 
loped by the revolving electro-magnet are greater for the amorphous 
masses of bismuth than for the crystallized metal 2. That tiie fonxi 
developed in the masses of crystallized bismuth are greater when the 
cleavages are disposed vertically and perpendicularly to the planes of 
the currents of the electro-magnet than when these cleavages are 
placed horizontally. — Athencevm, No. 1153. 



MAGNETIC PHENOMENA IN T0BK8HIRE. 

Professor Phillips has communicated to the British Association, 
a paper, the object of which was to state some few remarkable results 
touching the measures of Magnetic Direction in Yorkshire ; andstHne 
investigations which were intended to show the relation of the 
change in the direction of the lines which represented numerically 
the features of the physical geography of the district. Observations 
which had been made by him at York, during a residence of neaiiy 
a quarter of a century, showed, in regard to the declination or 
variation of the compass, or the angle 'between ^Soe \xvx!& VKv^Tcu^goetio 
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meridiaDs, that in that tune it did not exceed ten minutes of angle. 
It was now at York 24 d^. 5 min., and at the beginning of his ob- 
8ervati<Mis was 24 deg. 15 min. He did not mean to say that this 
observation was perfectly accurate, but it was within two or three 
minutes of angle. He had also taken particular pains to ascertain 
the magnetic dip and inclination. This, as measured ^m the hori- 
zontal line in the plane of the meridian, is at this time a little above 
70 deg., and appears to be slowly but unsteadily diminishing. His 
first accurate observations on this subject were commenced in 1837, 
when he obtained that beautiful instrument, Mr. Charles Bobinson's 
dip circle. With this instrument he has siurveyed the country, and 
determined the magnetic dip at stations by a series of observations. 
After reciting the nature of these observations and the computations 
which had been made upon them, a diagram was shown, in which a 
straight line, AB, represented the result of this computation. It 
passes through the three calculated mean points and near to all the 
others, and indicates an annual diminution of the dip of 2 min. 54 
sec., a result only somewhat different from that found in 1847, by 
Colonel Sabine,^ for Britain, and Dr. Lloyd, for Ireland. To make 
this result perfectly accurate, it should be corrected for any periodical 
deviations from the mean of the year, to which the particular months 
or the particular hours where the observations were made might be 
subject. The data for this, however, he had hardly sufficiently ascer- 
tained, but from the Greenwich observations it appeared probable that 
the magnetic dip has in each year a maximum about the months uf 
May and June, and a minimum in the autumn. The Professor then 
exhibited maps, having marked upon them the isoclinal lines of York- 
shire, which he had obtained on the graphic projection, and by the 
calculation known as least squares. From these maps it appeared 
that, on the eastern hiUs of Yorkshire, the isoclinal lines required to 
be dirawn to the northward. In the vale of York they required to be 
drawn rather to the southward ; while, to the westward, the lines 
would run nearly parallel with the meridional line. With respect to 
the general conclusions arrived at, he remarked that magnetic and 
diamagnetic effects on a suspended needle ought probably to be 
looked for as a simple consequence of the superposition and strata, 
and their pressure on one another. Looking at what had been done 
with magnetism, and considering what had been stated by Colonel 
Sabine, that the moon as well as the sun had effects on magnetism, 
he must say that he thought the day would come when we should be 
able, by magnetism, to arrive at the nature of those substances be- 
netkih. the t£an crust of the earth's surface, and that over the red 
sandstone of England we should be able to see into the condition of 
coal measures without actually making a perforation. — Ibid. 

MAGNETIC AND DIAMAGNETIC INDUCTION. 

Pbofessob Plucker, of Bonn, has read to the British Association 
a paper on ''The New Laws of Magnetic and Diamagnetic Indue- 
tion." The communication related to the transition. ixoTsi tsa/^^^ 
attractipn into diamagnetic repulsion, wlnck takea 'i^afifc ^t^ ^afioa^ 
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bodies when the power of the magnet increases. He had dedaoedt, 
from a long Beries of facts, that by increasing this power the actaon 
on diamagnetic power augments more rapicUy ihxa the action on 
magnetic ones. This, however, had not been generally adopted ; and 
last summer he had undertaken a series of experimented wluch wonld 
give, he thought, to that law a more universal character and a more 
disthict description. 

MOORE'S PATENT SPHERICAL OR GREAT CIBOLB nTDIOATOS. 

This instrument is another and a great step towards simplifying 
that most troublesome, but most important, problem of Grreat Ghde 
routes. It consists of four graduated circles of 11 inches diameter, 
two of which, arranged in opposite planes, represent a mmdian and 
the equator, and over these two others, by a most ingenious anange* 
ment, are made to revolve in every direction, so that by two attached 
compasses, or graduated circles, every element of spherical trigo- 
nometry can be readily ascertained by inspection, to a great degree 
of accuracy ; a process also adapted to those problems necessary in 
nautical astronomy. Without comparing it with other facilities for 
working spherical sailing, which have lately appeared, it will be an 
acceptable assistant to those who are now beginning to see the neces- 
sity of adopting every facility for the greatly increased range of conh 
merce. It is believed that in a few years this system will again 
resume its place, which the projection invented by Mercator and 
Wright has quite kept out of view for so many years. 

DEEP OCEAN SOUNDING. 

The American Government surveying brig. Dolphin, empowered 
under an Act of Congress, in connexion with the scientific researchee 
of Lieutenant Maury,* of the National Observatory at Washington, 
for the purpose of entering into a series of meteorological observa- 
tions and discoveries, has completed a perfect line of soundings across 
the Atlantic to Rockule, off the west coast of Scotland. The dis- 
tances between each place of sounding averaged about 1(^0 miles. A 
line was then run to the Azores, to tibe north of which, about a pa- 
rallel of forty-five in a south-west direction, an elevation was discovered 
on the bottom of the ocean of about 6000 feet, the soil indicating a 
fine yellow chalky substance mixed with a small portion of the finest 
sand. After leaving the Azores, the Dolphin took a westerly direo* 
tion, still succeeding in discovering bottom. Steering north, she 
made a direct line to the "three chimneys," where, at a depth of 
1900 fathoms, bottom was also discovered. At this point Lieutenant 
Berryman, in charge of the ship, findmg the state of the weather 
unfavourable to a continuation of their research, made sail, and came 
into Southampton. The greatest depth at which bottom was reached 
was 8130 fathoms, in lat. from 41 to 43, Ion. 51 to 6^. The explores 

• On April 23, 1863, Lord Wrottesley, in the House of Lords, called attentioa 
to a correspondence between the United States Government, the Brituh 
Government, and the Royal Society, in reference to Lieutenant Maury's a ' 
wbiob, howerer, had been previously adopted \)y tYveTixxV^XvQtwertaaKn*., 
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brought home with them specunens of the soil which had been 
discovered at their various places of sounding, to be laid before a 
committee of scientific men at Washington, for the purpose of ana- 
lyzation. The temperature of the water was also tested at various 
depths, specimens of which have been preserved. During the whole 
of the observations, particular attention was paid to the width, 
depth, and force of the ciurents in different parts of the ocean, all of 
which have been carefully noted, for the purpose of being fully dis- 
cussed and explained. There is one interesting matter in connexion 
with this subject, and the non-existence of which has been the great 
drawback to all previous results being satisfactory — namely, the 
very simple method by which the sounding apparatus is rendered 
entirely perfect and usefid. In all previous attempts the great puzzle 
has been how to get back the weight when it has once reached the 
bottom ; and it is a well-known fact, especially amongst seamen, that 
in deep-sea sounding, however carefully or strongly a line may 
be made, it never has, after being once sunk, been recovered. In 
this plan, however, the weight, upon its reaching the bottom, becomes 
immediately detached, and the line, therefore, drawn in with perfect 
ease. The plan is this : — ^A hole is drilled through a 64-lb. or heavier 
shot, sufficiently large to admit a rod of about three-quarters of an 
inch in diameter. This rod is about 12 or 14 inches in length, and, 
with the exception of about 1| inch at the bottom, perfectly solid. 
At the top of the rod are two arms extending one from each side. 
These arms being upon easily acting hinges, are capable of being 
raised or lowered with very little power. A small branch extends 
from the outside of each of them, which is for the purpose of holding 
by means of rings a piece of wire by which the ball is swimg to the 
rod. A piece of rope is then attached by each end to the arms, to 
which again is joined the sounding line. The ball is then lowered 
into the water: upon reaching the bottom the strain upon the 
line ceases, and the arms fall down, allowing the ball to detach itself 
entirely from the rod, which is then easily (&awn in, the drilled por- 
tion of which is discovered to be filled with a specimen of that which 
it has come in contact with at the bottom. There are other advan- 
tages also in connexion with the invention, which are of great utility 
in canning out the discoveries ; and which no doubt will so 
materially assist the scientific researches of the world, that the sub- 
ject of whether there is or is not a bottom to the sea will no longer 
remain a difficulty to answer. 

DEEP-SEA SOUNDING. BY CAPTAIN DENHAM. 

Capt. Dbnham has communicated to the Royal Society, " An 
Account of a Deep-sea Sounding in 7706 fathoms, in 36" 49' South 
Latitude, and 37° 6' West Longitude." 

This sounding was obtalued on a calm day, October 30, 1852, in 
the course of the passage of H.M.S. Herald from Rio de Janeiro 
to the Cape of Grood Hope. The sounding-line was ^^th of an inch 
in diameter, laid into one length, and weighing, ^\i<s&. ^x^^^V^. ^<sst 
every hxmdred fathoms. Captain Denhani recd^ed ixom (ji^isas^^^sstA 
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McKeever, of the United States Navy, oommandmg the Comgrm 
irigate^ a present of 15,000 fathoms of line, 10,000 &thoins on 
one reel, and 5000 on another ; he considers it to have been admi- 
rably adjtpted for the purpose for which it was made and to which H 
was applied. The plummet weighed 9 lbs., and was 11*5 inches in 
length, and 17 inch in diameter. When 7706 fiathoms had run off 
the reel, the sea-bottom was reached. Captain Denham states thifc 
Lieut. Hutcheson and himself, in separate boats, with their own 
hands, drew the plummet up fifty fathoms several times ; and after it 
had renewed its descent, it stopped, on each occasion, alniipt]y at the 
original mark to a fathom, and would not take another tuiii off 
the reel The velocity with which the hne run out was as fal- 
lows : — 

h. m. 8. 

The first 1000 fathoms in 27 15 

1000 to 2000 fathoms m 39 40 

2000 to 3000 fathoms in 48 10 

3000 to 4000 fathoms in 1 18 89 

4000 to 6000 fathoms in 1 27 6 

5000 to 6000 fathoms m 1 45 25 

6000 to 7000 fathoms in 1 49 15 

7000 to 7706 fathoms in 1 14 15 



9 24 45 
The whole time, therefore, taken by the plummet in detoendni; 
through 7706 fathoms, or nearly 7 '7 geographical mUes of 60 to ilM 
degree, was 9^ 24°^ 45*. The highest, summits of the Himalayi^ 
Dhawalagiri and Kinchinginga, are little more than 28,000 feet^ or 
4*7 geographical miles above the sea. The sea-bottom has, there£)re^ 
depUis greatly exceeding the elevation of the highest pinnacle above 
its suiface. 

The strength of the line tried before the sounding was found to 
be equal to bear 72 lbs. in air. The 7706 fathoms which ran out> 
weighed, when dry, 77 lbs., exclusive of the plummet, 9 lbs. Great 
care was taken in the endeavour to bring the plummet again to 
the surface to show the nature of the bottom ; but, whilst carefiiUy 
reeling in, the line broke at 140 fathoms below the water-line, cany- 
ing away a Six's thermometer which had been bent on at 8000 
fathoms. — Proceedings of the Royal Society. 

INSTRUMENT FOR TAKING SOUNDINGS. 

Mr. F. Maxwell Ltte observes, in No. 40 of The Philotophkal 
MagaziTie: There seems to be some difiiculty about obtaining a correct 
sounding in places where the currents are strong and flow in dif- 
ferent directions at the different points of depth, causing the line to 
assume different curves in its descent ; and when it comes to be 
measured over, after the weight has reached the bottom and been 
hauled up again, the measurement gives no approximate idea ai 
the real depth. Now it is plain that this mensuration of the depth of 
water might be as well ma^e by estim&tmg \\aN«xtv».l pressure, as, 
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in measuring the heiglit of moimtams, we measure the barometrical 
pressure of the air; and so I would propose to do it by an instrument 
oohstructed as follows : — 

An accurately constructed tube of gun-metal or brass, or some 
metal not very easily corrodible by salt water, has a glass tube fitted 
on to it on the top by a screw joint, and again on the top of the glass 
tube is fitted a strong hollow copper ball by a similar screw joint. The 
lower tube has a well-turned piston fitted to it, from which runs a rod 
which is only a trifle longer than the tube, and just enters the tube when 
the piston is at its lowest point. A well-made spring is placed in the 
tube above the piston ; and the tube being narrowed at liie top, so as 
just to admit the free passage of the rod, and the rod having a little 
button at its top, the piston is kept at its lowest point by the spring, 
except when sufficient pressure is appUed from below to compress the 
spring. The glass tube has a small ring fixed in it, just so as to stick 
nk any point to which it is pushed ; the button at the top of the 
rod serves to push the ring straight ; and the ring thus forms an index 
of the degree to which the spring has been compressed. The ball on 
the top serves as a mere reservoir of air to equalize the action of the 
apparatus as much as possible. The whole of this apparatus is en- 
closed in a wire cage for the sake of protection from blows. To 
graduate this apparatus, I let it down in a known depth of water, say 
ten fathoms, and having observed the point to which the ring in the 
glass tube is pushed, and having marked this point off, the ball is to 
be unscrewed, and with a small ramrod the ring is to be pushed down 
tin it rests on the top of the piston-rod. The ball being replaced, the 
apparatus is sunk in twenty fathoms ; after a similar manner it is 
sunk in thirty, and next in forty fathoms. This will test the accuracy 
of the apparatus ; and the marks made on the glass tube after each 
trial will give a scale from which the whole tube may be graduated, 
even to thousands of fathoms, if the tube be long enough, or the 
spring strong enough. 



CUBBENTS IN THE ABCTIC SEAS. 

Dr. Suthbbland, in concluding a paper read to the Boyal Society, 
observes, that he does not know that we are yet in a position to 
demonstrate the actual existence of currents into the icy seas, as 
well as out of them ; but that the necessity for them is obvious. It 
is not necessary, he remarks, that these currents, as in other parts, 
should occupy the surface, and probably also the bottom of one of 
the sides of the basins whose waters require to be renewed, as the 
Gulf-stream occupies the east side of the North Atlantic. It is 
plain that the cold and hot waters of two regions can be exchanged 
by the latter passing underneath the former; and although the 
Arctic cuirent from the Greenland Sea does not contain much ice to 
the southward of Cape Farewell, it is more than probable its chilly 
waters pass over a fork of the Gulf-stream, which ultimately sweeps 
•long the shores of West Greenland. 
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TEMPEBATUBE AND CUBRENTS OF THE KOBTH ATLANTIO AKD 
NORTHERN OCEANS. 

Dr. Scoresbt has communicated to the Britash AaBocaaAaan, lot 

observations on the " Surface Temperature, and Great GtUTentg of 

the North Atlantic and Northern Oceans." The obs^ratioiiB gaio- 

ralized upon by the author had been derived from the femperaton 

of the ocean, chiefly at the surface — ^had been made in the Greenland 

Sea, the North Sea, and a considerable belt across the North Atlantic^ 

duringf a series of passages chiefly by sailing vessels between England 

and New York. Dr. ^resby directed the present attention of the 

Section to the observations made in the last three localitieB. Of 

the passages just noted, sixteen in number, four were performed by 

the author, and twelve by an American navigator. Captain J. C. 

Delano, an accurate scientific observer. The observations on 

Surface Temperature discussed amount to 1153, gathered from 

about 1400. Usually Captain Delano recorded six observatioiia 

each day during the voyage, at intervals of four hours. Seven of 

the passages were made in the spring of the year, — two in the 

summer, — one in the autumn, — ^and three in winter. Taking the middle 

day of each passage, the mean day at sea was found to be May 18th 

or 19th, — a day fortunately coincident in singular nearness with 

the probable time of the mean annual oceanic temperature. The 

author had laid down the tracks of the ship in each of the voyages 

on a chart of Mercator's projection, and the principal observations 

on Surface Temperature were marked in their respective places. 

The observations were then tabulated for meridians of 2° in breadth, 

from Cape Clear, longitude 10" W., to the eastern point of Loqg 

Island, longitude 72° W. — embracing a belt of the average breadth 

of 220 miles, or a stretch of about 2600 miles across the Atlantic. 

The results were the following : — 1. Highest Surface Temperature 

northward of latitude 40^ 74° ; lowest 32° ; range 39".— 2. Meu 

Surface Temperature, as derived from the means of each meridional 

section, 56°, whilst the mean atmospheric temperature for the 

corresponding period was 54° '2. — 3. Range of Surface Temperature 

within each meridional section of 2°, 8 4° at the lowest, being in 

longitude 20-22° W., and at the greatest 36°, being within the 

meridian of 62-64° W.— 4. Up to longitude 40° the Surface 

Temperature never descended below 50°; the average lowest of 

the sixteen meridional sections being 51°'88, and the average range 

11°*3. — 5. In the succeeding fifteen sections, where the low^ 

temperature was 32°, the average lowest was 37°'l, and the average 

range 29°'7. This remarkable fifference in the temperature of t£e 

eastern and western halves of the Atlantic passage, the author said, 

was conclusively indicative of great ocean currents, yielding a mean 

depression of the lowest meridional temperature from 51° '88 to 

37°*1, or 14° '8, and producing a mean range of the extreme of 

temperature on the western side of almost thrice the amount of the 

extremes on the eastern side, — or, more strictly, in the proportion 

of 29°*7 to 11°*1. The author drew attention to a diagram in which 

lie bad laid down along the entire belt, cMxvea ahowing the whde 
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range of the lowest depressions of temperature and highest elevation, 
with the means at eack longitude distinguished by different shading ; 
and pointed out how the inspection of this as well as of the tabulated 
results, affords striking indications of the two great currents, one 
descending from the Folar, the other ascending from the Tropical 
regions, with their characteristic changes of cold and heat. In 
classifying the results, the author considered the entire belt of the 
Atlantic track of the passages as divided into six divisions of 10° of 
longitude each, and these into meridional stripes of 2° each, omitting 
the two first degrees next the European end, or about 80 miles 
westward of Ireland to 72° W., or about the same distance west of 
New York. To each of these six divisions he directed attention, 
pointing out the conclusions to be derived fix)m each. The curves 
approaching each other and running nearly parallel through the 
western half with great regularity, showing the variations and range 
to be much less, while throughout the eastern half, the widening of 
the distance, and the irregular form of the extreme curves, showed 
the influence of the two currents very remarkably. 

Dr. Scoresby then drew conclusions, showing that sometimes the 
cold current from the north plunged beneath the warmer current 
from the south. Sometimes they divided, — the colder keeping in- 
shore along the American coast, the other keeping out, and forming 
the main Gulf-stream. Sometimes where they met, they interlaced 
in alternating stripes of hot and cold water ; sometimes their 
meeting caused a deflexion, — as where one branch of the Gulf-stream 
was sent down to the south-east of Europe and north of Africa, and 
another branch sent up past the British Islands to Norway and 
Scandinavia, bj the Polar current setting east of Newfoundland. 

Tte author next proceeded to consider the uses in the economy of 
nature of these great oceanic currents. The first that he noticed 
was tiie equalizing and ameliorating influence which they exercised 
on the temperature of many countries. Of this he gave several 
examples. Thus, our own country, though usuaUy spoken of as a 
very variable clinaate, was subject to far less variations of range of 
temperature than many others in similar latitudes, — ^which was 
chiefly from the genersd influence of the northern branch of the 
Gulf-stream setting up past these islands. He had himself, on one 
occasion, in the month of November, known the temperature to 
rise no less than 52° in forty-eight hours, — ^having previously 
descended in a very few days through a still greater range ; while 
in these countries tiie extensive range between mean sunmier and 
winter temperature scarcely in any instance exceeds 27°, and in 
many places does not amount to nearly as much. Another 
advantage derived from these currents was, a reciprocation of the 
waters of high and low latitudes, — ^thus tending to preserve a usefiil 
equalising of the saltness of the waters, which otherwise, by evapora- 
tion in low latitudes, would soon become too salt to perform ltd 
intended frmctions. Next he pointed out their use in forming 
sand-banks, which became highly beneficial as extensbr^ ^^^ iss€ 
the maintenance of various species of ^e &iukj >3^^ms^, %& ^s^. *^& 

K 
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great haxika of Newfoundland. Next, this commingling of the 
waters of several regions tended to chancre and renew, from time to 
time, the soil of these banks, — which, like manuring and working 
our fields, was found to be necessary for preserving these extensive 
pastures for the fish. Lastly, by bringing down from Polar regioDB 
the enormous masses of ice which, under tiie name of ioebergs, were 
at times found to be setting down towards Tropical regions, they 
tend at the same time to ameliorate the great heats of those regions, 
and to prevent the Polar regions frum becoming blocked up with 
accmnulating mountains of ice which, but for this provision, would 
soon be pushed down as extensive glaciers, rendering whole tracti 
of our temperate zones uninhabitable wilds. Dr. Scoresby con- 
cluded by pointing out several meteorological influences of these 
currents, in fogs and winds. — Literary Gazette, No. 1914. 

DEEP SEA SOUNDINaS AND CUBBENTS. 

Db. Scobesby has read to the British Association, a paper " On 
Deep Sea Soundings and Errors therein, fi*om Strata of Currents, 
with Suggestions for their Investigation." He set out by observ- 
ing that the subject of Deep Sea Soundings was one which had 
become of great interest, inasmuch as recent soundings had tended 
to show that there were profundities in the sea much greater 
than any elevations on the surface of the earth, for a line had 
been veered to the extent of seven miles. He believed the first 
soundings beyond a mile were made by himself, when quite a youth, 
in the Arctic regions. Since then, in 1849, Her Majesty's ship 
Pandora had obtained soundings in the North Atlantic, at 2060 
fathoms. Capt. Basnet, in 1848, in the North Atlantic got soundings 
at 3260 fathoms. In 1849, Lieut. Waish, of the United States Navy, 
got soundings at 5700 in the North Atlantic. But a much greater 
depth had been obtained by Capt. Denham, in the South Atlantic.* 
In 1852, he got soundings at 7706 fathoms. After the line had been 
let out to that depth it came to a pause. It was then raised a little, 
and then let out again, when it came to a stop at precisely the same 
point. The line used was a silk one, one-tenth of an inch in 
diameter, weighing about one pound to every hundred yards, the 
plummet weighing about nine poimds, and being about eleven inches 
long. These were perhaps very favourable circumstances ; but there 
were considerations connected with all deep sea experiments which 
rendered these results extremely doubtful, and not only doubtful, but 
in some cases actually erroneous. This arose from the action of 
what he had, in a previous paper, spoken of as the strata currents of 
the ocean. It would be evident that, in the case of a sounding, 
where, as with Captain Denham, a light lead required nine hours, 
twenty-four minutes, and forty-five seconds to run out, the action of 
these currents would afiect the length of line run out, and the 
sounding could not be relied upon. If the sea were a stationary 
body, or if its currents were uniform movements of the entire mass 
of waters from the surface to the bottom, tnen the lead might be 

* See Capt. Denhasn'a E«s\ilia, at ^«^e 1^1 > «a.\a. 
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faiziy expected to take a direct and perpendicular course downwards. 
But if, in the place of sounding, strata currents, so prevalent in the 
sea^ should be running in different directions, or what would have 
the same effect, if one stratum of water, say a superficial stratum, 
should be in motion, and the main body below at rest, no correct 
results could be derived. 

Dr. Scoresby proceeded to show, that under such circumstances, 
the line would be carried away by Uie under current so as to make a 
band, which, at great depths, might go to the extent of miles. He 
had repeatedly noticed this effect when in the Arctic seas, in his 
youth, hunting the whale, and by noticing it had been able to strike 
many second harpoons, where the other whale fishers had been at 
£Ekult. He had noticed that after a fish was struck, say at the edge 
of the ice, it had dived in an obhque direction under it, carrying out 
line for a quarter of an hour or twenty minutes, when there would 
be a tension of from half-a-ton to a ton on the line, and then pause 
for a short time. Then the fish would ''take line" again, as if 
under the ice, and perhaps come up a-stem of the fast boat. There 
could be no doubt that the second pulling out was owing almost 
entirely to the resistance of the water. But if the boat was in clear 
water, and run until the pause, then her head would perhaps incline 
to the rigiit or left. The boats then went ahead of her ; but he, 
instead of doing so, had always gone to perhaps treble the angle of 
inclination, and had, for the most part, been rewarded by his close 
proximity to the fish when it rose. Well, then, all circumstances 
showed Uiat the currents of the sea had very considerable influence 
on the line when let out, and he came, then, to the consideration of 
a plan for the determination of the surface and relative strata cur- 
rents. No doubt broad determinations as to great and decided 
currents and proximate results by means of multiplied observations 
on currents of moderate velocities were derivable from the ordinary 
process ; but for really satisfactory results, far more accurate and 
conclusive processes need to be instituted. And it would be well 
deserving, he thought, of an enlightened government of a maritime 
country especially to employ smaller war-vessels and ofl&cers in 
investigations on the subject, for which modes, he beUeved, might be 
made available, calculated to yield much useful and interesting in- 
formation. Two leading processes appeared to him as being ap- 
plicable to these determinations : — first, the planting in particular 
positions of inquiry in the ocean, from an attendant vessel, buoys 
with flags, kept in their places by a resisting apparatus below the 
surface, which might be denominated a current measurer, and deter- 
mining, after a night's action, for instance, the changes of their 
position from celestial observations. Then, secondly,. plawcing a small 
. poat upon the water during a calm, with the current apparatus for 
the determination of the relative set of strata currents, llie current 
measurer attached to, and suspended by, a small wire, run off a reel 
fixed in the bow of a boat, might be let down to various depths in 
succession, with a register thermometer attached at each new de^th^ 
when the motion of the boat and its direciiOTi, «a ^^'^wis^V^ *^tA 
H 2 
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position of a surface float or buoy, would, after but short intervals of 
time, indicate proximately, the relative motion of the surface water, 
and the water at the several depths of the resisting s^paratus below. 

Dr. Buist said, that Dr. Scoresby had described the only means 
hitherto resorted to for ascertaining the existence and charact^ of 
sub-marine cuirents ; and the same cause that tended to render 
deep-sea soundings uncertain, made the ascertainment of sub-marine 
currents by the old methods most unsatisfactory. Dr. Buist then 
exhibited and explained the new current measurer. As any attempt 
at a minute description without a diagram would be next to unin- 
teUigible, it may be stated generally that the instrument resembled a 
common weather-cock turned upside down ; and which, on being 
lowered by a wire to any depth, took the direction of the current 
It was furnished with a compass, the needle of which was clamped at 
the pr6per time by a second wire, when a bladed wheel, like that of 
a patent log, or of a ventilator, was allowed to revolve for a minute, 
and worked like a gas-meter by an endless screw into a toothed 
wheel, and when the whole was drawn up, it indicated the direction 
and velocity of the cuirent at any given depth. He stated that 
superficial currents were on a large scale ; and from on board ships 
best ascertained by what are termed bottle logs, or slips of paper 
inclosed in a bottle thrown overboard every day at noon, indicating 
the ship's place, or anything dedired to be known regarding her. 
One of these was exhibited in the form of a common receipt-book, 
where all the formal part was printed in, and the captain had only to 
fill it up with writing, — counterfoils were left in the book containing 
a record of the information thus cast on the waters : — ^these amongst 
other things serving afterwards to indicate what proportion of me 
log had been picked up, what lost sight of. It was eminent^ 
expedient, and occasioned very little trouble to put a notice on this 
of the principal adventures the ship might have met with. Had this 
been always done, the history of the voyage of many vessels that 
had perished at sea might up to a certain point have been ascertained. 

Dr. Buist also explained other instruments ; and then gave an 
account of a Hail Storm in India, in the Peshawur district, by which 
eighty-four persons, and three hundred head of cattle, were killed. 



LUNAR ATMOSPHERIC TIDES. 

The facts derived a few years since from the barometrical observa- 
tions at St. Helena, showing the existence of a Lunar Atmospheric 
Tide, have been corroborated in the last year by a similar conclusion 
drawn by Capt. EUiot, of the Madras Engineers, from the barometrical 
observa^ons at Singapore. The influence of the moon's attraction on 
the atmosphere, produces, as might be expected, a somewhat greater 
eflect on the barometer at Singapore, in lat. l"* 19', than at St. Helena, 
in lat. 15" 57'. The barometer at the equator appears to stand on 
the average about 0006 in. (more precisely 0,0057, in lat. 1* 19^, 
higher at tiie moon's culminations than when she is six hours distant 
^oni the mend&n. 
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EVAPORATION AND CONDENSATION. 

The total quantity of dew believed to fall in England is supposed to 
amount to five inches annually. The average fall of rain is about twenty- 
five inches. Mr. Glaisher states the amount of Evaporation at Green- 
wich to have amounted to five feet annually for the past five years, 
and supposes three feet about the mean evaporation all over the world. 
On this assumption the quantity of actual moisture, raised in the 
shape of vapour from the surface of the sea alonre, amounts to no 
less than 60,000 cubic miles annually, or nearly 164 miles per day. 
According to Mr. Laidlay, the evaporation at Calcutta is about fifteen 
feet annually ; that between the Cape of Good Hope and Calcutta 
averages in October and November, nearly three-quarters of an inch 
daily ; betwixt 10** and 20" in the Bay of Bengal it was found to ex- 
ceed an inch daily. Supposing this to be double the average through- 
out the year, we shall, instead of three, have eighteen feet of evapo- 
cation annually ; or, were this state of matters to prevail all over the 
world, an amount of three hundred and sixty thousand cubic miles of 
water raised in vapour from the ocean alone. — American Annual, 1853. 



AMOUNT OP OXYGEN IN THE WORLD. 

"Let us for an instant contemplate," says Faraday,* "the enor- 
mous amount of Oxygen employed in the function alone of respira- 
tion, which may be considered in the light of a slow combustion. 
For the respiration of human beings, it has been calculated that no 
less than one thousand millions of pounds of oxygen are daily required, 
and double that quantity for the respiration of animals, whilst the 
processes of combustion and fermentation have been calculated to re- 
quire one thousand millions of pounds more. But at least double the 
whole preceding quantity, that is to say, twice four thousand millions 
of pounds of oxygen, have been calculated to be necessary altogether, 
including the amount necessary in the accomplishment of the never- 
ceasing Unctions of decay. 

As stated in pounds, we can hardly create to ourselves any defi- 
nite idea of this enormous amount; the aggregate is too vast, too 
overpowering. It is scarcely to be grasped by our senses 'when re- 
duced to tons, of which it corresponds with no less than 7,142,847 
per day. 

AKOVNT OF OXYGEN BEQUIBES DAILY. 

Whole population 1,000,000,000 

Animals 2,000,000,000 

Combustion and fermentation 1,000,000,000 

4,000,000,000 
2 

Oxygen required daily, = 8,000,000,000 lb. 
Tons. 

7,142,857 in a day. 
2,609,285,714 in a year. 
260,928,571,400 in a century. 
15,655,744,284,000 in 6000 years. 
Whole quantity, 1,178,158,000,000,000 

♦ Fanday'B Lectures on the l!loix-^et«aic"E\emOTte. 
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Such being the daily requisition of oxysen in die economy of na- 
ture, how great must be the total quantity existiiig in the world? 
Why, between one-half and two-thirds of the cnut of this globe and 
its inhabitants are composed of oxyg^i. This wOl be mamfesfeed to 
you most conveniently by inspecting a diagram wherein the ' ~ 
stration is made clear. 



AMOUITT OF OXTGBir UT THX WOBLS. 
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MEAN TEMPEBATUBE OF THE YEAR. 

Mr. Glaisher, F.B.S., has read to the Royal Society a paper 
wherein, after treating of the method adopted to deduce the most 
probable true mean temperature due to every day in the year ; he ob- 
serves that there are periods of some duration which are very remaik- 
able on account of the difficulty of assigning a physioaL cause for the 
anomalies apparent in the mean temperature. Starting from the 
lowest temperature in January, it increases till the beginning of 
March, when, between the 3rd and 10th, not only is the increaie 
checked, but there is a remarkable depression of temperature^ After 
the 10th, the increase proceeds and is very rapid towards the end of 
April and the beginning of May ; this rapid increase is rather suddenly 
checked, and followed by a period of cold towards the middle of May: 
this period is very marked. As remarkable a depression of temperature 
at this time of the year seems to have taken place in France, having 
been noted at Paris and at various localities, some situated near the 
coast ; but it does not appear that the equally remarkable rise at the end 
of April has been noted. After the middle of May the numbers steadily 
increase till the 6th of July, when they attain thdr maximum value. 
The decline in the temperature towards the end of July is followed 
by an increase at the beginning of August, after which the decline of 
temperature is very regular till towards the end of November, 
when a sudden and considerable increase of temperature takes 
place ; after this the curve declines to its lowest point on Jan. 8th. 



SIMPLE RAIN-GAUGE. 

Mr. T. W. Lawton has exhibited to the British Association a 
drawing of a very simple Rain-gauge, which, he said, avoided the in- 
conveniences of evaporation, splashing, &c., uncommonly welL It 
consists of a tube seven or eight inches deep, whose cross section 
contains five square inches ; this terminates in a narrow tube, gradu- 
ated so as to show hundredths and thousandths of an inch in depth, 
received upon the area of the otkeT. 
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COLOURS OP A JET OP STEAM, AND OP THE ATMOSPHERE. 

Mr. Becben Phillips, in a communicatioii to the Philosophical 
Magazine, No 29, says : — My reasons for concluding that clouds 
consist of minute drops, are as follows. Prof. Henry's experiments 
demonstrate that the film of a soap-bubble contracts on the included 
air with great force considering the thinness of the t Im.** Now, the 
amount of condensation to which the enclosed air is subjected by 
the film is inversely as the diameter of the sphere, that is, if the 
thinness of the film is always the same. Supposing a little bubble 
to be formed in the air, like one of those imagined to form cloud, 
then, from the very small diameter of such a vesicle, the included air 
would be strongly condensed, perhaps to the extent of two or three 
atmospheres or more. Oxygen and nitrogen being soluble in water, 
and the solubility of gaseous matter in water increasing rapidly with 
the pressure, it follows that the particles of water will take up air at 
the inteiior surface of the film ; and on these particles diffusing them- 
selves, and so arriving at the outer surface of the film, they will liberate 
a quantity of air corresponding to the diminished pressure. So that from 
^kaa species of exosmose alone, the bubble would soon become a homoge- 
neous drop. I conclude, therefore, that vesicles so small as the particles 
which form clouds cannot long exist, if ever they are formed. With 
regard to the ease with which water takes up air under a high pres- 
sure, I may mention, that if water be shaken for a few minutes with 
aJj condensed to the extent of about six atmospheres, then on 
allowing the water to escape into the air by a quiet stream, and 
receiving it into a glass vessel, a considerable effervescence can be 
perceiv^ 

Dr. Waller could find no evidence of vesicular structure by the aid 
of the micro8cope.f 

I think the sky has an important action in producing the morning 
ajid evening red. Now, the highest clouds are evidentl ysituated 
below the region of the sky ; and the blue colour of the sky deepens 
to an observer ascending a moimtain. From this I conclude that the 
firmament consists of a distinct and very distant orb of the atmo- 
sphere, containing a great number of particles of water so small as to 
give a blue of the first order by reflexion. When the sun is near 
t^ horizon, its rays traverse a much greater thickness of this orb 
than at other times, and consequently the direct light of the sun be- 
comes sensibly reddened by interference on transmission through the 
sky. The orb of the sky can, I think, hardly be regarded as being 
in a state of rest with respect to the earth, for it may be moved, and 
perhaps heaped up at times by winds ; the sky may also be subject 
to tidal, and other motions caused by the expansions and contractions 
of a variable temperature, by which motions the curvature of the 
firmament over some spots of the earth's surface may be changed, 
which would cause tiie rays of the sun at those places to traverse a 
greater or less length of the firmament. I hold, that if these 

* Philosophical Magazine, vol. xx:v\.-||^. M&.. 
t ThiloBophical Kagazine, vol. xxviii, •p.QS, «Lii^N<A.i3ix."^.^S:^» 
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motions are sufficiently extensive, they must produce sengible altem- 
tions in the intensity of the morning and evening red. 

With regard to the action of clouds and mists m the lower regions 
of the atmosphere in producing the morning and evoniiig red, I 
follow Professor Forbes and M. Glausius. I look upon the ehuda 
as white, or nearly white reflectors, which only appear coloured in 
consequence of red light falling on them, or m>m being seen 
through a coloured mist. I cannot, however, come to a conclusioii 
as to whether the usual sombre colours of the clouds are generally 

f reduced in the clouds themselves or in the clearer air ; neither can 
see any reason why, in accounting for the colours of the clouds, we 
must restrict ourselves to the consideration of those particles only 
which produce the first blue and red. 



SCIENTIFIO BALLOON ASCENTS. 

Thebb has been communicated to the Royal Society, "An 
Account of Meteorological Observations in four Balloon Ascents 
made under the direction of the Kew Observatory Committee of the 
British Association, by John Welsh, Esq." * The ascents took pboe 
on August 17, August 2 -J, October 21, and November 10, 1852, 
from Yauxhall Ganlens, with Mr. C. Green's large balloon. Hw 
principal results may be briefly stated as follows : 

Each of the foiu* series of observations shows that the progress of 
the temperature is not regular at all heights, but that, at a certain 
height (varying on different days, the regular diminution becomes 
arrested, and for the space of about 2000 feet the temperature re- 
mains constant, or even increases by a small amount ; it afterwards 
resumes its downward course, continuing for the most part to 
diminish regularly throughout the remainder of the height observed. 
There is thus, in the curves representing the progression of tempe- 
rature with height, an appearance of dulocation, always in the same 
direction, but varying in amount from 7° to 12**. 

In the first two series, viz., August 17 and 2G, this peculiar inter- 
ruption of the progress of temperature is strikingly coincident with a 
large and rapid fail iu the temperature of the dew-point. The same 
is exhibited in a less marked manner on November 10. On Oct. 21, 
a dense cloud existed at a height of about 3000 feet ; the temperature 
decreased uniformly from the earth up to the lotoer surface of the 
cloud, when a slight rise commenced, the rise continuing through the 
cloud and to about 600 feet above its upper surface, when the 
regular descending progression was resumed. At a short distance 
above the cloud the dew-point fell considerably, but the rate of dimi- 
nution of temperature does not appear to have been affected in this 
instance in the same manner as in the other series ; the phenomenon 
so strikingly shown in the other three cases being perhaps modified 
by the existence of moisture in a condensed or vesicidar form. 

It would appear on the whole that about the principal plane of 
condensation heat is developed in the atmosphere, which has the 

• See also, Year-Book of Facta, 1863, leig. 111—272, 
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effect of raising the temperature of the higher air above what it 
would have been had the rate of decrease continued uniformly from 
the earth upwards. 

There are several instances of a second or even a third sudden fall 
in the dew-point, but any corresponding variation in the temperature 
is not so clearly exhibited, probably owing to the total amount of 
moisture in the air being, at low temperatures, so very small that 
even a considerable change in its relative amount would produce but 
a small thermal effect. 

As the existence of the disturbance in the regular progression of 
temperature now stated rendered it necessary, in order to arrive at 
any approximate value of the normal rate of diminution with height, 
to make abstraction of the portion affected by the disturbing cause, 
each series was divided into two sections, the first comprising the space 
below the stratum in which the irregularity existed, and the second 
commencing from the point where the regular diminution of tempe- 
rature was resumed. It was then found that the rate of diminution 
was nearly uniform within each section, but that it was somewhat 
greater in the lower than in the upper sections. 

On taking a mean of both sections for each series, giving each 
section a vjdue corresponding to its extent, it is found that the num- 
ber of feet of height corresponding to a fall of one degree Fahrenheit 
is: — 

On August 17 ... . 2920 feet. 
August 26 ... . 2907 „ 
October 21 . . . . 2914 „ 
November 10 . . . 3120 „ 

The first three values being remarkably coincident, and the last dif- 
fering from them by about one-fifteenth of the whole. 

The air collected in the ascents was analyzed by Dr. Miller, who 
states that "the specimens of air do not differ in any important 
amount from that at the earth at the same time, but contain a trifle 
less oxygen. All of them contained a trace of carbonic acid, but the 
quantity was too small for accurate measurement upon the small 
amount of air collected." — Proceedings of the Royal Society. 



CHANGE OF REFRANGIBILITY OP LIGHT. 

Professor Stokes, M.A., F.R.S., has communicated to the Royal 
Society a paper, the principal object of which is to explain a mode 
of observation by means of which the author found that he could ex- 
hibit, with ordinary day-light, the change of . refrangibility produced 
by substances opaque as well as transparent, even when they pos- 
sessed only a low degree of sensibility. The method requires hardly 
any apparatus ; it is extremely easy in execution ; and it has the 
great advantage of rendering the observer independent of sun-light. 
On these accounts the author conceives that it might be immediately 
applied by chemists to the discrimination between different sub- 
stances. The method is as follows : — 

A large hole, which ought to be several inches in diameter, cut in. 
the window-shutter of a darkened room, servea \iO VcktaccAMJti^'^^^v^^* 



170 TSAB-BOOK OF FAOTB. 

and a small shelf, blackened on the top, attached to the shutter im- 
mediately underneath the hole, serves to support the o^eota to be 
examined, as well as one or two absorbing media. The hole is 
covered by an absorbing medium, called by the author the jprtndfMi 
ahaorbentf which is so selected as to let through, as &r as may be, 
the feebly illuminating rays of high refrangibmty, as wdl as tlM is- 
visible rays still more refrangible, but to stop the rays belonging to 
the greater part of the visible spectrum. A second medium, ouled 
by the author the complementary afisorbent, is chosen so as to be m 
far as possible transparent with regard to those rays which the first 
medium stops, and opaque with regard to those which it lets throu^ 
The object to be examined is placed on the shelf, and viewed tfa^o^gfa 
the second medium. If the media be well-seleoted, they together 
produce a very fair approach towards perfect darkness ; and if the 
object appears unduly luminous, that arises in aU probability from 
''fluorescence." To determine whether the illuminatioii be really' 
due to that cause, it is commonly sufficient to remove the oompk- 
mentary absorbent from before the eyes to the front of the hole^ 
when the illumination, if it be really due to fluorescence, afanost 
wliolly disappears ; whereas, if it be due merely to scattered light 
which is able to get through both media, it necessarily remains tDe 
same as before. In the case of objects which are omy feebly fluo- 
rescent, it is sometimes better to leave the second medium in iii 
place, and use a third medium, called by the author the traaufer 
medium, which is placed alternately in the path of the rays incident 
on the object-end of the rays coming from it to the eyes. 

Independently of illumination, the change of colour correspondiog 
to the change of refrangibility, and the difference of colour with 
which the object appears, according as the transfer medium, or the 
complementary absorbent used as a transfer mediimi, is held in front 
of the eyes or in front of the hole, afibrd in most cases a ready mode 
of detecting fluorescence. 

Instead of trusting to the absolv/te appearance of the object, it is 
commonly better to compare it with some fixed standard. The 
standard substance ought to be such as to scatter freely visible rays 
of all refrangibilities, but not to give out rays of one refrangibiUty 
when influenced by rays of another. The author employed a white 
porcelain tablet as such a standard ; and the object to be observed 
was placed on the tablet, instead of being laid directly on the black- 
ened shelf. 

Another mode of observation consists in using a prism in combina 
tion with the principal absorbent. The object being placed on the 
tablet, a slit is held close to it, in such a position as to be seen, pro- 
jected partly on the object and partly on the tablet, and the stit is 
then viewed through a prism. The fluorescence of the object is 
evidenced by light appearing in regions of the spectrum, in which, 
in the case of the rays coming through the principal absorbent, and, 
therefore, in the case of the rays scattered by the tablet, there ia 
nothing but darkness. 

The author states that these methoda pto'vedtft be of such delicacy, 
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that, even on an unusually gloomy day, he was able readily to detect 
the fluorescence of white paper; and even in the case of substances 
standing much lower in the scale^ the fluorescence could be detected 
in a similar mannei. 

In conclusion, the author states that he had found the property of 
fluorescence to belong to a pecuhar class of ^Ub, the platinocyanides, 
making a third instance in which this property liad been connected 
with substances chemically isolated in a perfectly satisfactory way. 
TUhe present instance opens a new field of inquiry in relation to the 
polanzation of the fluorescent hght. — Proceedings of the Royal Soc, 

PROPERTIES OP LIGHT. 

LoBH Brougham, F.R.S., has communicated to the Royal Society 
" Further Experiments and Observations on the Properties of Light," 
'therein the author considers that Sir Isaac Newton's experiments to 
prove that the fringes formed by inflexion and bordering the shadows 
of all bodies, are of difierent breadths when formed by the homoge- 
neous rays of different kinds, are the foundation of his theory, and 
would be perfectly conclusive if the different rays were equally bent 
out of their course by inflexion ; for in that case the line joining the 
centres of the fringes on opposite sides of the shadow being, as he 
found them, of different lengths, the fringes must be of different 
breadths. He found that Ime to be ^4 inch in the red, ^ in the 
violet of the nearest firinge ; ^ in the red, -^ in the violet of the 
second fringe. But if the rays are of different flexibility, if the red, 
for example, is bent to a greater distance from its course than the 
violet, the experiment becomes wholly inconclusive; and the line 
joining the centres may be greater in the red than in the violet, 
although the breadths of the two fringes are equal, or even the 
violet fringe may be broader than the red. A variety of experi- 
ments are adduced in the paper to show that this property of different 
flexibility exists, which Sir I. Newton had not remarked. See the 
Experiments in the Proceedings of the Royal Society. 

oscillatory theory op light. 
Mb. Macquornb Rankine, has communicated to the British 
Association a " General View of an Oscillatory Theory of Light." 
" In conclusion," says Mr. Rankine — " it may be affirmed that, as a 
mathematical system, the proposed theory of oscillations round axes 
represents the laws of all the phaenomena which have hitherto been 
reduced to theoretical principles, as well, at least, as the existing 
theory of vibrations ; while as a physical hypothesis, it is free from 
the principal objections to which the hypothesis of vibrations, is 
liable." 



mixture op homogeneous colours. 
Pbopessob Helmholtz, in a communication to the British 
Association, remarks that he has endeavoured to prove in a previous 
paper, that mixture of pigments is not identicaA. ^?nfcVi ^'b Tsscsfeoscfe ^ 
eokmred Ugbt, and that these two prooeedm^ ^v^ ^aci^«scB\s» -s^sr^ 
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different results as for the shade of the mixed oolour. He had mee 
made experiments not only with compound coloured light reflected 
from the surface of coloured bodies, but also with homogeneoTis 
prismatic colours. For the latter purpose he brought together two 
prismatic spectra of different direction in the same place, so that 
every coloured band of the one crossed under a right angle every 
band of the other. In this manner there were displayed at once 
all possible combinations of two homogeneous colours ; and besidet, 
the apparatus was so disposed that he could alter continuously by the 
proportion of mixture. By these experiments he obtained a curiona 
result. He could find only a single field of mixed colours which, by 
bringing the intensity of the two spectra to a proper propordon, 
could be made white. It was that point where yellow and indigo are 
combined. He did not succeed, however, to produce white by com- 
bination of any other pair of homogeneous rays. 

NEW PHOTOMETER. 

Dr. Price proposes to arrange two inclined mirrors in a box, 
contrived to reflect the standard light and the light to be measured, 
so as to cross each other at a piece of ground glass or oiled paper (m 
the top of the box ; then it will be easy, he asserts, to adjust the dis- 
tance of the standaid hght so as to make the two reliected Kghts 
appear equally intense, — ^and then, on the common principle, the 
illuminating power of the light to be estimated can be calculated. 



OPTICAL phenomena, AND CBY8TALLIZATION. 

Sir David Brewster has read to the British Association, a 
paper "On the Optical Phenomena and Crystallization of Tour- 
maline, Titanium, and Quartz within Mica, Amethyst and Topaz." 
The author, after stating that crystals of titanium within quartz had 
been long known and attended to, drew attention to the fact that 
regular crystals of tourmaline, titanium and quartz had been dia^ 
covered by him within mica, amethyst and topaz. That in some 
instances these crystals had been found grouped in very regular 
figures, and that the groups of crystals were sometimes distributed 
over what were obviously surfaces of inner crystalline forms of 
exactly the same shape as the entire crystal, from which the author 
drew inferences as to the original growing of the crystal. He also 
entered into an examination of some of the optical peculiarities of 
these crystals. — Athenceum, No 1152. 



CRYSTALLINE STRUCTURE. 

Sir David Brewster has communicated to the British Associa- 
tion, a paper " On the Production of Crystalline Structure in 
Crystallized Powders by Compression and Traction." The author 
first stated that he had found by pressing certain crystalline 
powders against sUps of glass, sometimes smooth, sometimes 
roughened by grinding, with the clean broad blade of a knife or 
spatula, and drawing it along, he could give to the mass of powder 
ti2ua treated the same polarizing action on ^gVi^ -^o^^ea^od by large 
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ciystalB of the same kind ; and which conld be g^ven to annealed 
glass and other non-crystalline substances by mechanical compres- 
sion ; but which they lost when relieved from the compressing force. 
The author then gave an enumeration of the crystalline powders in 
which he had succeeded by this compression and traction in producing 
this polarizing structure, — distinguishing those in which the glass 
over which they were so distributed required to be rough, from those 
in which it might be used smooth. He also enumerated the powders 
which he had tried, but with which he had not succeeded in pro- 
ducing the same effect. — Athenceum, No 1152. 

IRISES PROM SNOWDON. 

There has been conmiunicated to the British Association, a 
" Notice of several complete Concentric Irises seen from a Peak of 
Snowdon,"by Mr. W. Grrey ; who, in ascending Snowdon, one evening 
in last June, and having got above the clouds, was suddenly surprised 
to see depicted on them, on the opposite side from the sun, three beau- 
tifully complete coloured rings, the centre of which appesiredto him a 
very dark violet. There was also a fourth but incomplete ring seen, 
the lower part of which appeared cut off by the shadow of the peak 
on which he stood. The onler of the colours, which were very vivid, 
was the same in all the rings — ^the red being innermost. The morn- 
ing was cold, but the air, even at that elevation, was not frosty. 
Im*. Grey, as soon as he descended the mountain, prepared a draw- 
ing of the irises, which he exhibited. 

SPECULA OP REFLECTING TELESCOPES. 

Mr. Sollitt, of Hull, has read to the British Association, a paper 
" On the Composition and Figuring of the Specula for Reflecting 
Telescopes." The novelty of the author's plan consists in introduc- 
ing a little nickel in the tin, as helping to produce a reflector of more 
pSish. Lord Bosse's proportions of metal are, copper 32, tin 14*9. 
Mr. Sollitt used, as being preferable, copper 32, tin 15*5, nickel 2. 
He also found a little arsenic useful in preventing oxidation. After 
slightly noticing the casting and grindmg, the author referred with 
some detail to the composition and figuring of the polisher. The 
composition, as used by him, was pitch and resin, with a small 
admixture of flour. The surface he grooved with concentric equi- 
distant cireular grooves — ^not in parallel and cross grooves. These 
concentric grooves he crossed by radial grooves, widening as they 
receded from the centre, so as to be bounded by curved outlines. By 
giving proper form and dimensions to these curves, the parabolic 
ibnn could be most accurately given to the speculum in the process 
of polishing. The form of the curved outlines of these radial grooves 
he found should be parabolic. 

THE stereoscope, AND ITS APPLICATION TO PHOTOGRAPHY. 

. M. Claudet has communicated to the Society of Arts, a paper on 
this application, which he commenced by stating that the beauti^l 
diacoY&ry of Professor Wheatstone of the ^V^exooaco^^, ^\as2tk. ^^^- 
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dates the phenomenon of Binocular Vision, although known in the 
scientific world for nearly filteen years,* has only lately attracted 
public curiosity, from its now general application to photographic pro- 
ductions. Altiiough Professor Wheatstone, soon atter the discovery of 
photography, made use of the Daguerreotype and Talbotype pictures 
as the most efhcient means of producing the illusion ot solid repre- 
sentation in his stereoscope, no practical photographers avaded them- 
selves of the discovery, and it remained concealed m scientiiio records 
until the subject was brought into notice at the Bntiah Association, 
in Birmingham, in 1849, by Sir David Brewster. Professor Wheat- 
stone's first stereoscope was composed of two small miiTors placed at 
an angle of nmety degrees, and each reflecting to one eye one <^ 
the two binocular images. He afterwards constructed a re£racting 
telescope, composed ot two prisms of about eight degrees eacii, placed 
between the eye and one picture, and refracting the two images oa 
one intermediate space, where they coalesced. Sir David Brewster 
recommended a stereoscope somewhat similar, but, instead of two 
common prisms, supplied with two semi-lenses, acting at the same 
time as refracting prisms and as magnitying glasses, by which the 
pictures could be considerably enlarged 

This instrument was so constructed that all direct reflection wm 
avoided, which is an indispensable arrangement for the inspection of 
Daguerreotype surfaces ; and this contrivance, and the convenient 
shape of the instrument, had been partly the cause of its great popa- 
larity and usefulness. This instrument was called by Sir David 
Brewster the Lenticular Stereoscope. Photography alone can produce 
two images perfectly identical to the two images on the two retine ; 
and if we can place them so that the right perspective is seen only 
by the right eye, and the left perspective only by the left eye, both 
in the line of direct vision, we have on each retina the same repre- 
sentation we had from looking at the natural objects. Tiiis is pre- 
cisely the efiect of the stereoscope ; therefore, in the stereoscope we 
have the same sensation of solidity and distance as we have widi two 
eyes. When we look at a solid object, such as a cube or a statue, it 
is obvious that the right eye sees some parts of the solid which the 
left eye cannot see, and vice versd. In looking with two eyes, the 
objects appear solid and separated from each other, because we are 
unconsciously taught to judge that what is seen by one eye, and not 
by the other, must be on a receding part of the sohd, and hence the 
idea of sohdity in our mind. When we direct our vision from, an 
object upon an object nearer or more distant, we are obliged to shift 
the two retinae in order to cause their axes to correspond with the 
new angle of vision, and to obtain a single vision. This is done with 
wondertul rapidity, and we are unconscious of the exertion. 

The above phenomenon was illustrated by two photographic pic- 
tures on glass, intended for the stereoscope. M. Claudet showed that 
these two binocular images were not exactly similar — that each had 
a different perspective projection, fie placed one against the other, 

* See a notice of the Stereoscope, in the fiifttXettc-'&Qo'k. oH^^RX&A^eK^^^^Qa, 
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and being able to slide them in a grooved frame, there was only one 
plane of the perspective in each pictiure which by the superposition 
oonld produce a single image, the objects on planes more distant or 
nearer were distinctiy seen double ; when the objects on the fore- 
ground plane were coinciding, all the objects behind were more and 
more separated, according to the distance ; when the objects of the 
middle plane were coinciding, all the other objects before or behind were 
separated ; and when the more distant objects were coinciding, all the 
others before were more and more separated as they were nearer and 
nearer. Therefore, in observing the two binocular pictures in the 
stereoscope, the eyes are obliged to alter their convergence in a cer- 
tain degree for each distance, and it is to that exertion, and to the 
duplicity of the images, and their degree of separation both ways, 
that the mind has the sensation of relief and distance of all the objects 
represented in the stereoscopic pictm'es, and the process is exactly the 
aame when looking in the stereoscope on the two binocular pictm'es, 
or when looking naturally at the real objects. If the two perspec- 
tive projections of the Daguerreotype images are taken at a greater 
angle than they are with the eyes for the same apparent size, the 
optical axes have to alter their convergence in a greater ratio in pass- 
ing from one point to another, the double images within and beyond 
the point of vision are more separated than in the natural vision — 
tad from these two exaggerated effects we conclude or feel that the 
objects are more separated than they are in nature, and that the 
distance or relief is greater. By magnifying more or less the stereo- 
aoopic pictures, we, by the same reason, increase less or more the 
stereoscopic effect. This is exemplified by looking with a double 
opera glass. If we look through the large lens near the eye, we 
oonsiderably decrease the size of objects ; and as the angle of vision 
remains the same as for natural vision, the eyes have to alter more 
their convergence, in surve3ring the various planes, than they would 
have to do Sr the objects were really at the distance at which they 
appear to be. In looking through the eye-pieces of the same opera- 
glass, we have the contrary effect, and a very unpleasant one, as we 
magnify the pictures. If they were seen by the eyes at the distance 
they appear to be, the angle of the optical axes would be larger than 
the natural angle; and the exertion in converging from one point to 
mother of the magnified picture is less through the opera-glass than 
it should be if we were looking at the distance giving the same size 
of image on the retina. For this reason double opera-glasses are 
defective, and produce an incongruous sensation, which is very dis- 
agreeable. A single opera-glass is far preferable, and gives an idea 
of greater distance between the objects, and more relief of their 
various parts, than a double glass. 

M. Claudet next referred to the phenomenon of the singular 
similarity of effect between squinting outwards and the stereoscope, 
and squinting inwards and the pseudoscope, when looking at two bi- 
nocular pictures ; for by squinting either way, we can bring the right 
and left pictures on corresponding parts of the two retinao. In. «a^\\^ 
ing oatwards on a stereoeoopic slide^ we have, m^ov]i\.>i2&kS& «\fisc^«^»R><^'^« 
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the effect of relief and distance ; and by squinting inwai^, the aame | 
effect of intAglio and inverted distances we have with the pseudntcope^ 
and by squinting vice versd we have a contrary effect It is eaflier to 
squint inwards, as we do when looking near our noee ; and to obtain, 
by so squinting, the stereoscopic effect in examining the two pictum, 
we must place the right image under the left eye, and the Idft image 
under the right eye. In so doing we have the most beautiful emct 
of relief and distance, and more perfect than with the instnunent) 
because the prisms and lenses always cause a certain amount of dis- 
tortion from spherical and chromatic aberration. We have alio 
another advantage, which is, that on placing the pictures nearer or 
farther off, we decrease or increase at will the stereoscopic effect^ or 
the relief and distances of the various parts of the picture. M. Glaiidet 
illustrated his lecture by a number of excellent diagrams, by which 
all the various phenomena were fully explained. He showed that 
two exactly similar pictures placed in the stereoscope, produced hm 
relief than one of these pictures seen alone with one eye. From this 
fact he proves why painting can never represent the distance and 
relief of nature, or stereoscopic vision ; that the vision with two eyes 
of a monocular picture gives a sensation of less relief and r<iat«iuw 
than with one eye. — Literary Gazette, No. 1883. 

M. Claudet has also read to the British Association a pi^ 
" On the Angle to be given to Binocular Photographic Pictures for 
the Stereoscope." M. Claudet described most minutely the several 
circumstances which rendered the taking of binocular photographic 
pictures a veiy difficult task ; pointing out the circumstance uat^ 
when the two cameras were so adjusted as to take one part of the 
picture correctly, the adjustments for other parts were improper. 
He pointed ont the exaggerated effect produced on the appearance 
of length given by this circumstance to some members of the body, 
and greater deptii or distance to others. He showed that the 
remedy used by painters for these difficulties of their art were not 
available to the photographer; and he explained the principles on 
which distance to him was of the utmost importance, — and how at the 
various distances which he could only command, he must adapt the 
distance of the cameras and the angle at which their visual lines, 
were adjusted so as to produce the best possible picture. M. 
Claudet exemplified his several assertions as he proceeded, by 
exliibiting several very beautiful portraits and groups, adapted to 
the binocular stereoscope, — the effect of which was most pleasing and 
the illusion complete. 

THE STEREOSCOPE AT THE PANOPTICON. 

In the Photographic Department of the Panopticon, in Leicester- 
square, may be seen a new arrangement of the Stereoscope, which 
has been brought out here, and which constitutes a decided improve- 
ment upon the conmion form of that instrument. It consists, firsts 
in mounting it upon a heavy brass stand, which, having a telescopic 
stem, admits of the instrument being raised to any convenient 
height above the table, and in that position it raay be retained by 



KATUBAL PHILOSOPHT. 177 

ft fbw turns of a screw which tightens a small strap at the top of 
tbd lower portion of the instrument. The connexion between the 
box of the stereoscope and the stand is effected by a strong hinge, 
bATing just sufficient friction to enable the operator easily to incline 
tlie instrument at any angle he pleases, and to make it rest steadily 
in that position without the aid of any other adjustment. Having 
brought it into the best position to admit the light, there is a 
platform of the size of the bottom of the instrument, which is 
binged to the lower edge of the box next the operator, which must 
now be moved into its proper position. For this purpose, a silk 
cord is attached to one side of the platform near its remote edge, 
and this is passed over a small pulley on the box, and supports a 
counterpoise. The operator places a white card, or one of tinted 
tiaper, upon the platform, when in the best position for turning the 
ngnt upwards through the instrument, which is readily obtained, 
ft&d then he introduces the transparent slide containing the binocular 
perspectives. The effect of this combination is singularly good. A 
warmth and tone are imparted to the several surfaces comprised 
bi the picture, which immeasurably heighten the power of the 
stereoscope. Several subjects were handed to us, which we sub- 
mitted to the operation of this form of the instrument, and in every 
bistance the result obtained was most effective. A view of Paris, 
embracing in the field of view a large extent of that city, struck us 
fai narticmar as being remarkably perfect in the realization of nature, 
snd conveyed an inMitely better idea of the subject than the first 
fepresentation of it, merely pictorial, could by any possibility afford. 
Among other portions of it, was a large quadrangular court, 
mbhided between lofty houses. The perspective embracing the 
Tipper portion of the court, the idea of depth was suggested with 
irresistible force, and the distribution of the masses of light and 
shade, with all their gradations, appeared more impressive than is 
the case where the operator is not so much at liberty to procure 
for bis experiment the most favourable conditions. 

THie Panopticon Stereoscope also comprises a sliding motion for 
both the sights, thereby rendering it available for every range of 
Tision ; and by the addition of a slight spring catch, the elide is 
retained in its place, and protected from accident. 

A very useful and clever application of the instrument has recently 
been made. It appears that large houses manufactiuing solid objects 
of design in the fine arts, have hitherto furnished their travellers 
with specimens of their recent productions, which are carried from 
place to place by their travellers, and are commonly given away to 
uu-ge customers. Instead of doing • so in future, the object wiU be 
sent to the photographer, who wiU prepare by the camera the two 
perspectives for the best view of it, and a number of copies will be 
)<i&tumed with the object to the manufacturer at a small cost. The 
traveller will take these with him, and a stereoscope, and with his 
temples thus reduced into small space, he will, on any occasion.^ b« 
idyle to convey to the customer an adequate idea ot \ift <^^«^T^^"tfe- 
wmted. In s Utde time, probably, the BtereoBcov^ tq«5 \» ^ms^^smrA. 

N 
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with by the traveller; for if the customers provide thenunLves wi& 
them, it will be only necessary to send the p^vpective by post^ and 
they can realize the object for themselves. 

It is difficult, at present, to foresee the number of useful applk»- 
tions of which tiie stereoscope is susceptible. Though now only in 
the very infancy of its use, it has answered a variety of useful 
purposes, and none more useful than the powerful incentive whidk 
it has given to the cultivation of the beautiful art of photography. 
The facilities afforded at this Institution for the combined study of 
photography, and of the aid which the stereoscope can furnish in the 
superposition of photographic projections, become doubfy important 
from this consideration, and reflect great credit on the judgmfiot 
and enterprise of the manager. 

The large Electrifying Machine, the plate of which is 10 feet in 
diameter, and has been cast by the Thames Plate Glass Company, 
will soon be ready. It will be carried on a large and beautiful iron 
frame- work, and driven by steam power; so l£at a brilliant sories 
of experiments in electricity and its associated sciences may be 
anticipated. Mr. Whitworth has sent in £6000 worth of lathe and 
other machinery, which will be turned to account for the best 
purposes of practical instruction in the art of the engineer. — 
Mechcmics' Magazine, No. 1560. 

PORTABLE CAMERA. 

Mr. George Stokes has invented a Camera which weighs only 
nine pounds with the shutter, and will take a picture eleven inches 
square. The shutter is so arranged that it will contain from twelve 
to twenty pieces of prepared paper, each piece between separate 
sheets of blotting paper. Light and air are completely excluded by 
the paper being pressed by the front portion of the shutter. When 
required for use, the first piece of paper is placed at the back of the 
glass, by the assistance of a very small hood. The impression is 
then taken, and by removing the millboard, the paper will fall hutk 
into its place. At the same time another piece can be brought 
forward ready for another picture before focussing ; and so on, to the 
end. The hood is made of India-rubber cloth, and answers the 
purpose of a focussing-cloth, without the necessity of removal during 
the day. This simple arrangement has been found to be of great 
service, and to produce a saving both in time and trouble. 

Another Portable Camera, the invention of Mr. Greorge Edwards, 
is thus described in the Journal of the Society of Arts : — ^The fr-ame- 
work is entirely of metal, the covering or sides being of " cording," 
or any other sufficiently opaque and flexible material. The colour of 
this covering would be better white than black, especially for the 
use of collodion. 

The top of the stand is furnished with a ball-and-socket-joint, with 

a screw on the top. To this is screwed by its centre a light brass 

tube, equalling the total length of the apparatus, and forming its 

foundation. At right angles to one end of this is secured (when 

required) a frame of sheet brass, o£ & a\ze aiAiorcQ. \« ic^»»l^% ^<i 
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*' plate-box " to sKde into it. On the other end is a slide which 
may be cramped in any position ; to this is attached the lens end of 
the camera, — ^this, however, is only large enough to receive the lens ; 
four wires connect the four comers of the lajge end with the four 
comers of the small end, their ends b^ng secured to the former by 
spring catches ; their other ends pass freely through holes provided for 
that purpose in the small end, a distance sufficient for any adjustment 
of focus. 

The skeleton or outline thus formed (that of a truncated pyramid) 
is covered with the mateiial above described. The focus being 
adjusted, the two upper wires are securely clamped by screws piro- 
vided for that purpose, so that no shade whatever can exist between 
the picture and lens, — an essential requisite for good definition. 

The advance of the lens is a diaphragm of metal, supported by a 
folding bracket, the shading tube of which is also of silk " cording," 
and which, when packed up, folds over the lens. 

To reduce the camera to its smallest dimensions, the wires are 
taken out and packed inside the tube ; the small end of the camera 
then folds with the covering into the larger end, when the following 
figures give correctly the results : 

The area of tlie picture obtained is 76 per cent, of the area of the 
largest end of the camera. 

The total bvlk (with the looking-glass and tube) is only 4 ctibic 
inches per squa/re inch of the pictwe. 

The total weight (without the looking-glass) is only 1^ oz. per 
square inch of the pictv/re. 

These results are, however, obtained in what may be called a 
0maU camera, with an area of picture of only 384 square inches ; 
in larger cameras, for which this arrangement is pre-eminently 
adapted, these results would evidently be still more sidvantageous. 
Neither is there any nicety of workmanship required which renders 
the construction expensive Or repair difficult ; a very simple modifi- 
cation would permit the lens to be placed eccentrically with the 
picture. 

Two short legs screwed into the lower part of the brass frame 
(when required) would enable this camera to stand upon an ordinary 
tube, if necessary; and a short right-angled junction will permit 
the camera to be placed with the longest diameter vertical for tall 
objects. 

A looking-glass for reflecting the view, and placing it erectf admits 
a reduction in the length of the legs, whilst a veiy small curtain 
keeps off all interfering light. 

Tjie present plate-box is adapted for glass or silvered plate ; it is 
scarcely necessary to say that a simpler modification would adapt 
the same space for the reception of one or more papers. 

THEORY OP THE PILE AND THE AURORA BORBALIS. 

M. DB LA Rive, the celebrated physicist of Geneva, has presented 
to the Paris Academy of Sciences the first NoVnixvft oi «i \jc«aiCvafc ^-^ 
^eoivdcal and applied Electricity, which \ie Yiaa -^xjW^^'SidLm^jss^^^^^ 

K 2 
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and of which he is now preparing an edition in Frendi. In ezpbun- 
ing the plan of his worl^ M. de la Hive dwelt more especially cm the 
Theory of the Pile. He has alwa^ys been a defender of the chemical 
theory ; but while acknowledging the influence of chemical action, 
he now recognises that we cannot always admit that chemical action 
precedes the production of electricity, and he is led to consider the 
two phenomena as commonly simultaneous, and due to a more 
general cause — ^viz., molecular polarization, which Ib established si 
the moment of contact of two bodies susceptible of acting chemically 
on one another. M. de la Rive also expresses his opinion on the 
cause of the Aurora, which he explains, not by a radl&tion of the 
polar magnetism, but by a purely electrical action. After examining 
nearly all recent observations, he believes that he may attribute this 
phenomenon to the electricity with which the currents of air are 
charged that rise from the equatorial regions, and travel in the upper 
atmosphere towards the poles, where they combine with the n^ative 
electricity of the earth, forming, under the influence of the magnetic 
pole, true luminous arches. — American Joy/mal of Science and ArUf 
No. 47. 

PASSIVB STATE OP METKOBIC £BON. 

WoHLER has observed the cmious fact that the greater portion of 
Meteoric Iron he has examined is in the so-called Passive State ; that 
is to say, it does not reduce the copper from a solution of the neutral 
sulphate of copper, but remains bright and uncoppered therein. But 
if touched in the solution with a piece of common iron, the reduction 
of the copper commences immediately upon the meteoric iron. It 
also becomes active instantaneously on the addition of a drop of acid 
to the solution of copper ; but if the reduced copper be filed away, 
the new surface is again passive. It was ascertained by experi- 
ments on meteoric iron which had never been in contact with nitric 
acid, and nevertheless was passive, that this state could not have 
been produced by the corrosion of the surface by the acid, for the 
production of the Widmannstattean figures. It was thought first that 
this deportment might be employed as a means of distinguishing 
true meteoric iron ; but it soon appeared that some undoubtedly 
genuine meteoric iron was not in this state. Seven specimens, fi^m 
different parts of the world, examined, were found to be passive ; 
six reducing, or active, and four which do not become coated with 
copper immediately, but on which the reduction gradually commences 
after a longer or shorter contact with the cupreous solution, and 
usually from one point, or from the margins of tiie fluid. 

These peculiarities appear to have no connexion, either with the 
presence of nickel, or the property of forming regular figures on cor- 
rosion. It was also found that an artificially-prepared alloy of iron and 
nickel, which on corrosion acquired a damasked siuface, reduced the 
copper from solution in the same manner as common iron. Whether 
this state is proper to all meteoric iron on its reaching the earth, and, 
as may have happened in the case of the active kinds, has only 
been lost in the course of perhaps at^eryYon^-^^TvodLoi^ -^Aina^and 
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what probable opinion can be formed of these phenomena, must be 
settled by experiments and observations of a more extended natm-e. 
— Poggendorf*8 Armalen. 

CRYSTALLIZATION OF OLAdS. 

Some interesting experiments on this subject have been made by 
M. Leydolt in the course of his investigations upon the crystalliza- 
tion of the sihcates. He had examined agate by subjecting it to 
the dissolving action of fluohydric acid, and obtained a surface with 
projecting crystals of quartz, that were left untouched by the acid. 
On subjecting Glass in the same manner, he was surprised to see that 
it was far from homogeneous in its texture. AD the kinds of glass 
examined contain more or less perfectly distinct crystals, regular and 
transparent, encased in an amorphous base. The crystals were 
brought out by exposing it to the vapours of fluohydric acid, and 
vapour of water, and arresting it when the crystals appear ; the 
amorphous part is a little the most soluble in the acid. M. Leydolt 
observes also, that some natural crystals, pure and transparent, and 
apparently homogeneous, present similar deficiency in homogeneity 
with the glass, and he has the subject under further examination. — 
Americcm Armual ofScierUific Discovery, 1863. 



THE EUSTACHIAN TUBE. 

A PAPEB has been read to the Boyal Society ** On the Muscles 
which open the Eustachian Tube," by J. Toynbee, Esq. The author 
commenced by alluding to the opinion generally entertained by 
anatomists — ^viz., that the guttural orifice of the Eustachian Tube is 
always open, and that the air in the tympanum is constantly con- 
tinuous with that in the cavity of the fauces. An examination of 
the guttural orifice of the Eustachian Tube in man and other animals 
has led the author to conclude, that except during muscular action 
this orifice is always closed, and that the tympanum forms a cavity 
distinct and isoUted from the outer air. The muscles which open 
the Eustachian tube in man are the tensor and levator palati, and it 
is by their action during the process of deglutition that the tubes are 
ordinarily opened. That the act of swallowing is the means whereby 
the tubes are opened, is shown by experiments, of which the author 
cited some. The author gives an account of the Eustachian tube 
and its muscles in mammalia, birds, and reptiles. The conclusion at 
which he arrives respecting the influence of the closed Eustachian 
tube, is, that the function of hearing is best carried on while the 
tympanum is a closed cavity, and that the analogy usually cited as 
existing between the ordinary musical instrument, the drum, and the 
tympanum, to the effect that in each it is requisite for the air within 
to communicate with the outer air, is incorrect. On the contrary, 
^e author shows that no displacement of the air is requisite for the 
propagation of sonorous undulations ; and that were the Eustachian 
tube constantly open, these undulations would extend into the cavity 
of the fsbuces, there to be absorbed by the \]bi<^ «aA «fiSX. \snn^r«v» 
tnemhroDe, instead of being confined to ib.© tym^asstfi cw^Vj ^^^ 
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'walls of which are so peculiarly well adapted to reprodaction), in 
order that they shall be concentrated upon the labyrinth. In cor- 
roboration of the above views, the author states, that in cases of 
deafness dependent simply upon an aperture in the membrana tympsoi, 
whereby the sonorous undulations are permitted to escape into the 
external meatus, the power of hearing has been greatly improved by 
the use of an artificial membrana tympani made of very thin vul- 
canized India-rubber or gutta percha, which is so applied as again to 
render the tympanum a closed cavity. 

THE SPINAL CHORD. 

A PAPER has been read to the Eoyal Socieiy, "On certain 
Functions of the Spinal Chord," by Mr. J. L. Clark. These 
investigations were undertaken by tiiie author with the view of 
settling the long-agitated question whether all the roots of the spinal 
nerves terminate in the spinal chord, or whether any part of them 
ascend within the white or grey columns of the brain. The author 
infers from his experiments that nearly all, if not the whole, of the 
fibres composing the roots of the spinal nerves proceed at once to the 
grey substance of the chord, and that if any of them ascend directly 
to the brain, it must be those only of the posterior roots, which run 
longitudinally in the posterior white colunms. 



PRETENDED OCCURRENCE OF IODINE IN MILK, EGOS, AND THI 
ATMOSPHERIC AIR. 

Some years since, Chatin instituted investigations into the Dis- 
tribution of Iodine ; when he not only found it in all spring-waters, 
in fresh-water and land plants, in the most various articles of food, 
in artificial beverages such as wine and beer, but, according to him, 
it constantly occurs also as an essential constituent in the inhabitants 
of our rivers and in land animals. 

As it was shown, about the same time, by Meyrac, Marchand, and 
others, that the distribution of iodine is much more considerable than 
had hitherto been supposed, it could excite no surprise that it should 
be found in the animal organism ; here, as everywhere in nature, 
it was to be regarded as the constant companion of the chlorine 
compounds. 

Chatin, however, regards iodine not as an accidental, but as an 
essential constituent of the organs ; and according to his statements 
with respect to the quantities of it contained in eggs, milk, &c., he 
appeared to be perfectly right in so doing. According to Chatin, a 
hen's egg contains more iodine than 1 litre of milk, whilst this again 
contains more than our usual articles of food and beverage. He also 
considers iodine to be of importance in the respiratory process. Nor- 
mally the air contains 1*500 milligrm. of iodine in 4000 litres, and 
during respiration 4*5 are said to disappear. Fourcault, who has 
occupied himself with the study of the causes of goitre and cretinism, 
examined the air in those places where these diseases are indige- 
nous ; in these localities he found the atmosphere free from iodine, 
und coucluded accordingly that tlie d.e&deiic^ oi \Ckdinfi was the 
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principal cause of goitre and cretinism. Chatin immediately proved 
that the air of the Alps was much poorer in iodine than the atmo- 
sphCTe of Paris ; he found less iodine in the valley of the Bhone 
than in that of tiie Seine, less still in the valley of the Isbre, and a 
constant diminution towards the Alps. He only met with it again 
in the plain of Piedmont, after it had eluded his investigations on the 
French side of the Alps. 

ASf therefore, the influence of iodine appears to be of the greatest 
importance to the development and continuance of the animal or- 
ganism, the author regarded the testing of Chatin's statements as 
of sufficient importance to undertake it hhnself with great care. 

Goitre does not occur in Gottingen, whilst in some of the neigh- 
bouring village^, in Lengden, for instance, it is very firequently met 
with. If the want of iodine in the air were the cause of the evil, it 
might be expected that a difference would be presented between the 
quantity of iodine contained in the air of Gottingen and that of 
Lengden. The author therefore examined first the air of Gottingen ; 
be allowed 4000 litres of air to pass in small bubbles through a 
stratum of solution of caustic soda 18 inches in thickness, adding 
quicklime to the solution from time to time to remove the carbonic 
acid which was taken up by it. The apparatus was so arranged 
that the passage of 4000 litres of air required nearly a whole week, 
so that no iodme could be lost. Nevertheless, on testing for iodine, 
a negative result was obtained, so that an investigation of the air of 
Lengden must appear perfectly unnecessary.* 

The author has sought for iodine in cow's milk and hen's eggs 
with a similar result. Thus no trace of iodine was to be found in 
12 eggs or in 600 or 6700 grms. of milk. The fluids in which the 
iodine must be concentrated amounted in all cases only to a few cen- 
timetres ; for testing them, cold starch-paste and pure nitric acid 
into which nitrous acid had previously been passed were employed. 

The author does not deny that, by the employment of still larger 
quantities of milk and eggs, the exhibition of iodine may perhaps be 
possible, and that imder certain circumstances iodine may also occur 
in the atmosphere, especially in the neighbourhood of manufactories 
and chemical laboratories ; but from his experiments he considers 
that he may draw the conclusion, that Chatin's statements are to 
be considered as erroneous throughout, and that the absence of 
iodine in the air cannot be the cause of goitre and cretinism. — 
Nachrichten von der GesdUch. der Wiss. zutfdttingen. — Philosophical 
M€tgazine, No. 38. 

IDENTITY OP PLANTS AND ANIMALS. 

' Mr. T. H. Horslet, F.E.E., has read to the Royal Institution, 
a paper " On the Identity of Structure of Plants and Animals," 
which he concluded as follows : — In both plants and animals, there is 

* The same result was obtamed by Mr. S. Macadam, of Edinburgh (see 
** Chemieal Gazette" for August 2, 1852), with whose reaeascbeft \Sik& voXVvi^ <^^y»^ 
BOt appear to be aoquaiiited. — En. JPhtUmpkieal Magacme. 
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one histological element, the endoplast^ which does notfajgig hot 
vegetatively repeat itself : the other element, the pijeriplastic Buhatonoa^ 
is the subject of all the chemical and morphological metamor p ho ow 
in consequence of which specific tissues arise. The differaioes 
between them are mainly — 1, that in the {daut the eodoplaBt 
grows, and, as the primordial utricle, attains a huge oompantiye nse; 
while in the animal the endoplast remains small, the principal bulk 
being formed by the periplastic substance ; and, 2, in the nsturB of 
the chemical changes in the periplastic subBtanoe in each case. 
This does not, however, always hold good, the AscidiADS fumisfaiiig 
examples of animals whose periplastic substance contains ceUnlose. 
In conclusion, the lecturer endeavoured to point out that the vafais 
of the cell-theory was purely anatomical ; and that the attonpti 
which had been made to base upon it some physiological explanatton 
of the facts of life, — by the assumption of cell-force, metabolic f<ra^ 
&c. &c., — were no more philosophical than the old notions of actiom 
of the vessels, &c., of which physiologists have lately taken bo mudi 
pains to get rid. — See the entire paper, in the LUerary Gatetk, 
p. 436. 

THB TRANSITION FROM ANIMALS TO PLANTS. 

It has been long asserted by Bory de St. Vincent and others, that 
there exist in nature organized bodies which are animal at one period 
of their lives, and vegetable at another ! This, if true, woi^ for 
ever put an end to the possibility of distinguishing the two kingdoms 
when they shall each have arrived at their lowest forms. Its truth 
has, however, been denied. On the contrary, Kutzing, in his recent 
magnificent work on Algae, insists that it happens in his Ulotkrix 
zonata. He asserts that in the cells of that plant there are found 
minute animalcules, with a red eye point, and a transparent mouth 
place; that they are not in fact distinguishable from Ehrenberg's 
Mkroglena Tnonadina; these bodies, however, are animals only for a 
time. At least they grow into vegetable threads, the lowest joint of 
which still exhibits Uie red eye point. This phenomenon, which 
Kutzing assures us he has ascertained beyond all possibility of doubty 
puts an end to the question of whether animals and plants can be 
distinguished at the limits of their two kingdoms, and sufficiently 
accounts for the conflicting opinions that naturalists entertain as to 
the nature of many of the simpler forms of organization. 

Such being the case, it is not worth attempting to decide whether 
the lowest forms of structure belong to the one kingdom or the 
other ; it will be sufHcient that they have been regarded as plants by 
many eminent naturalists. 

It is in this microscopical, cellulai* state of existence that the Animal 
kingdom ends and the Vegetable commences. It is from this point 
that the naturalist who would learn how to classify the kingdom of 
plants must take his departure. He perceives that those species 
which consist of cells either independent of each other {Protococcus 
vredo), or \mited into simple threads {Conferva monilia), are suc- 
ceeded by othere in which the threads coUect mto -as^a <^If ijdrocf ic^jon), 
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or -plAtM (UUia), or the ceUi into masses (Lammaria agaritma) ; 
peeoliar oi^rans make their appearance, and, at last, as the complica- 
tion of structure increaaes, a leaf and stem unfold as distinctly 
limited organic parts. Ktitzing cut to pieces the marine animal 
called Medvsa awrUa, washed the pieces carefully in distilled water, 
put them into a bottle of distilled water, corked it close, and placed 
it in a window facing the east. The bits of Medusa soon decom- 
posed, and emitted a very offensive odour, during which time no 
trace of infusoria was dtscoverable. After a few days, the putrid 
smell disappeared, and myriads of Monads came forth. Shortly 
after, the sur&ce of the liquid swarmed with extremely small green 
points, which eventually covered the whole surface ; similar points 
attached themselves to tiie sides of the bottle. Seen under a micro- 
scope, they appeared to be formed of numberless monads, united *by 
a tUmy mass, and, at last, after some weeks, the Conferva fugacissima 
of Lyngbye developed itself in perfection. 

Late observations on the reproductive bodies of some Algae show 
that their motion is produced by vibratile cilia, exactly in the same 
way as in certain animals. But it is exceedingly difficult to imagine 
the transformation of one real species into another. The same 
species may assimie a variety of forms, according to varying circum- 
stances, and it is highly instructive to observe these changes ; but 
that the same spore should, under difierent circumstances, be capable 
of producing beings of an almost enth'ely different nature, each ca- 
pable of reproducing its sx>ecies, is a matter which ought not to be 
admitted generally without the strictest proof. — Prof. Lindley: 
j€uneion*8j<mrn<d. No. 110. 



EXPERIMENTAL VEGETATION. 

A PAPEB has been communicated to the Boyal Society, by 
M. Ville, of Paris, entitled ** Experimental Researches on Vege- 
tation." The author, in this memoir, gives the results of a long 
series of experiments on the influence of ammonia on vegetation, 
which causes the latter to become i*emarkably active. In the pro- 
portion of four ten-thousandths, the influence of this gas shows itself 
at the end of eight or ten days, and from this time it manifests itself 
■with a continufilly increasing intensity. The leaves, which at first 
were of a pale green, assume a deeper and deeper tint, and for a time 
become almost black ; their petals are long and upright, and then* 
surface wide and shining. In short, when vegetation has arrived at 
its proper period, the crop is found far beyond that of the same 
plants grown in pm-e air; and, weight for weight, they contain twice 
as much azote. Besides these general effects, there are others which 
are more variable, which depend upon particular conditions, but 
which are equally worthy of interest. In fact, by means of ammonia, 
we can not only stimulate vegetation, but, further, we can modify its 
course, delay the action of certain functions, or enlarge the devdop- 
ment and the modification of certain organs. The author further 
remarics, that if its use be ill-directed, it may cause «iAc\d&T^. 'Y\vq><qa 
which have occurred in the course of hia experuxveii^a a.Y^«as \ft \iasx. 



186 TXAB-BOOK or WAXTOk 

to throw an nnexpected light upon the mechanum of the nxitRkion of 
pkuits. They have at least taught him at the expense of ivfaat one 
ammonia may become an auxiliary of vegetation. Those experi- 
ments, which were made under the same oonditionB as those vpoa 
the absorption of azote, are then described, and their numerical le- 
suits given. To the conclusions already stated, the author adds that 
there are periods to be selected for the employment of ammniii«> 
during which this gas produces different effects. If we oommeiioe 
its use when several months intervene before the flowering season of 
the plants, it produces no disturbance — ^they follow the orduiaiy oome 
of their vegetation. If its use be commenced at the time of flonw* 
ing, this function is stopped or delayed, the plant covers itself with 
leaves, and if the flowering takes place all the flowers are baznn. 

The paper was illustrate by several elaborate drawings, and the 
i^paratus employed by M. Ville in his experiments was exhibited, 
after the meeting, in the library of the Society. 



ON THE mENTITT OF A OOLOURINO MATTER PBEBKNT Of I 
ANIMALS WITH THE CHLOBOPHTLS OF PLAITTS. 

M. Max Sohultze, of Greifswald, enumerates several aninuils of 
a green colour which are common in ditches and marshes — soch as 
Hydra viridis, several green TurbeUarice, Vortex viridis^ MaoBtamm 
wridatum and JJerostomum ccecum; and also several green infoiorii^ 
such as Stentor polymorphus, Ophrydivm vermUUe, Bunaria venuiJiit, 
&c. The colour in these animals is afforded by minute green globular 
about '016 inch in diameter, which are situated under the integs- 
ment in the parenchyma of the animals. They are perfectly spherieal, 
and exhibit within the green substance an extremely minute, cdonr- 
less, and homogeneous nucleus ; or they may consist of several minute 
green globules, grouped together in a mulberry form ; in this latter 
case they arise from the division of a homogeneous vesicle. 

This green colouring substance is not sdtered by dilute adds or 
alkaline solutions; by which it is distinguished from the green 
colouring matter of several Algae, which, according to Nageli, is 
changed into a yellow, orange, or red, by the same re-agents. Con- 
centrated sulphuric and muriatic acids dissolve the colouring matter; 
the solution is of a beautiful green or bluish-green colour, tmohanged 
by the action of heat ; it is also dissolved by a concentrated solution 
of potass, by ammonia, alcohol, and ether, the colour precisely re- 
sembling that of a solution of chlorophyle. 

Its development, also, is influenced in the same way as that of a 
vegetable chlorophyle by light ; but animals containing it do net 
evolve oxygen, and the author thence concludes that the evolution of 
that gas is not solely dependent upon the chlorophyle in plants. 

In Vortex viridis, the minute green globules, owing to their mutual 
compression, assume an hexagonal form ; the green oompartmentB 
thus formed are separated by an insterstitial colourless substance. 
The existence of a colourless membrane around each green veaide 
may thence be deduced. This fact is further demonstrated in ^ 
the green matter of which only par\.\a% ftiia XXiti ^\oWbx cavity. 
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With respect to the chemical composition of the membrane and of 
.the nucleus of the vesicles in Vortex viridis, the results of the author's 
researches are limited to the following facts : — ^The solutions of potass 
juid of ammonia^ and sulphuric acid, after the extraction of the 
colouring matter, cause the membrane to swell out, in which the 
nucleus can no longer be recognised. The membrane becomes pale 
and finally disappears entirely, but especially so after long boiling. 
Acetic and chromic acids and alcohol do not affect the membrane and 
the nucleus. By solution of iodine the vesicle is coloured brown, 
the nucleus becomes more distinct, but its colour is unaltered. It 
cannot, consequently, be assimilated to the nucleus of the vege- 
table chlorophyle vesicle, which mostly consists of amylum. — The 
QucMrterly Jov/mal of Microscopical Science, No. 4. 



LUMINOUS METEORS. 

Mb. Gbove has explained to the British Association the three 
opinions as to the possible origin of these objects. At one time it had 
been maintained that they were bodies projected upon the earth &om 
the moon ; — ^next it had been supposed that they had a chemical origin 
in our own atmosphere ; — and lastly, it was h Jd that they were pro- 
bably planetary bodies, whose orbits traversing that of the earth 
when they met at a node, the planetary mass, falling into our atmo- 
sphere, ignited and put on one of the varied phases of a meteor. Mr. 
Orove stated that the first opinion was now universally abandoned ; 
that the second, though still claiming supporters, was not considered 
the most probable ; and that the third opinion was all but universally 
now received among scientific men as the most probable account of theu* 
origin. He fortified each of those statements, giving the leading 
reasons which led to the rejection or adoption of each. — Mr. Yarley 
stated, that from his boyhood he had attended to these perplexing 
phenomena, and that the conclusion at which he had arrived was, 
that their origin was chemical, and that they had not that lateral 
motion which planetary bodies would unquestionably possess. He 
recollected his attention having been strongly drawn to them when 
yet a boy, by a large one descending nearly perpendicularly towards 
the earth in front of him, bursting, and the sparkles which fell from 
it also descending so perpendicularly as to induce him in his boyish 
eagerness to run forward with outstretched hand to endeavour to 
catch some of them. If the members would remember the very 
strong smell which hydrogen gas exhibited when prepared either 
from iron or from zinc, but especially and very distinguishably from 
iron, — ^and that almost every pool in summer was throwing up from 
its muddy bottom bubbles of carburetted or sulphuretted hydrogen, — 
they woidd feel small difficulty in admitting that metallic substances 
might be carried up with those light gases and accumulated in the 
upper parts of the atmosphere, and at length, influenced by electrical 
discharges or otherwise, descend to the earth, in the form of aerolites. 
He exemplified the power of lightning discharges to tsvo^^ \>ert««i^NscN38\. 
masses^ hy deaorihing a heavy discharge Yf\Ac\i \i<& \iaA ^\Xk.^<a&^ ^^ 
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the Park, in London, on one occasion, when he had seen the fire to 
rise up fit>m the earUi to meet the descending lightning; and on 
going up to the place to examine it he found the ground aXi stnnred 
over with a fine deposit of something as if sand had been unifonnly 
sifted over it. Mr. Sollitt considered it not improbable that some 
aerolites were of the nature of pknetaiy masses, across whose paths 
the earth passed in its yearly course, as described by Mr. Groro^ 
while others had, as Mr. Yarley maintained, an atmospheric and 
chemical origin. But he thought there was a third source, and that 
was the vitrification which electrical discharges constantly produced 
along the earthy substances which they traversed. Otiier members 
joined in the discussion ; and the power of bodies oontaining the 
metals and metalloids to ignite when come into the atmo«phere of 
the earth was not forgotten. — Athencewn, No. 1351. 

ON THE PERIODIC RETURN OF THE MINIMUlff OF SUN-SPOTS J IHl 
AGREEMENT BETWEEN THOSE PERIODS AND THE VAHIATIOirB Of 
MAONBTIO DECLINATION. BY BOD. WOLF. 

Since the time when the French Academy was pleased to take an 
interest in my observations establishing a rdation between son-nMili 
and terrestrial magnetism, I have continued the study of mem 
phenomena, and have examined at least four hundred volumes, in 
order to make myself acquainted with all the observations of son- 
spots. The result is a memoir, which I shall shortly complete^ the 
contents of which appear to me of sufficient importiuioe to wamnt 
my presenting a brief report of them. The memoir is divided into 
six sections, as follow : — 

In the first chapter it is proved, by means of the six diffoent 
epochs established by the minimum and maximum of sun-spots, thai 
the mean duration of sun-spots maybe fixed at 11*1 = 110*038 yean, 
so that nine periods are exactly equivalent to a century. 

In the second chapter it is proved, that in each century the yeart 
O'OO, 1111, 22-22, 33-33, 44*44, 65-66, 66*67, 77*78, 88*89, cor- 
respond to the minimum of sun-spots. The interval between the 
minimum and the succeeding maximum varies. The mean is fi?6 
years. 

The third chapter contains an enumeration of all the qbeervationi 
of sun-spots from the time of Fabricius and Scheiner to Schwabe, 
always placed parallel with my periods. The agreement is astonishiDg. 

The fourth chapter establishes the remarkable analogies between 
the sun-spots and the variable stars, from which it may be admissible 
to infer an intimate connexion between these singular phenomena. 

The fifth chapter demonstrates that my period of 11*111 yean 
coincides still more exactly with the variations of the magnetic de- 
clination than the period of 10^ years assumed by M. Lament. The 
magnetic variations even follow the sun-spots, not only in their 
regular changes, but also in all their smaller irregularities ; and I 
think that this latter remark will suffice to prove this important 
relation. 

Jhe sixth chapter treats of a corapai\aon.\i€X.-^^Ti \3aft wiW ^^od 



NATURAL PHILOSOPHT. 189 

and the meteorological indications contained in a Zurich register for 
the years 1000-1800. The result is, in accordance with the idea of 
Sir W. Herschel, that the years in which the spots are more numerous 
are also drier and more fertile than others ; the latter, on the con- 
trary, being moister and stormy. The aurora borealis and earth- 
quakes mentioned in that register predominate strikingly in the years 
«P sun-spots. — Comptes Rendys; PhUo80])hical Magazine, No. 29. 



SOLAR ECLIPSE. 

The Bev. W. R. Dawes, in a Letter to the Astronomical Society, 
says : — " Some suggestions have been made, and experiments tried, 
with the hope of imitating some of the phenomena of a total Solar 
Eclipse, and thus obtaining a sight of the red projections from the 
edge of the sun. It is, however, evident, that though the image of 
the sun itself may be completely and exactly concealed by some 
contrivance in the eye-piece, or permitted to pass through an aperture 
into a dark chamber, while the equatorial movement is regulated pre- 
cisely to apparent solar time, yet there will remain a great, and, I 
fear, insurmountable obstacle, in the luminosity of the earth's 
atmosphere enlightened by the sun's rays. This difficulty appears 
to have been overlooked. If a telescope furnished with an eye- 
piece having a very small field, or half the field covered, be directed 
to the sky close to the border of the sun, the sun itself being just ex- 
cluded, the glare is far too powerftd to be endured by the eye without 
the interposition of a pretty deep tint of darkening glass. Such, at 
least, has been the case under the most favourable circumstances of 
clear and deep blue sky, during which I have been able to try the 
experiment. In the autumn of 1851, after my return from observing 
the total solar eclipse in Sw^en, it occurred to me that the best 
chance of obtsdning a sight of^ these phenomena might be afibrded 
by taking advantage of that state of sky, lovely indeed, but too 
rarely seen in this country, where detached and sharply-defined clouds 
are slowly moving over the deep blue surface of the heavens. On two 
or three such occasions, the clock-movement of my equatorial having 
been carefully regulated, I watched the passing of well-defined cloucS 
over the sun, which certainly seemed to produce a rather darker tint 
of eky in 'the immediate vicidity of the sun's edge than any 
artificial contrivance in the eye-p*iece. Yet the advantage gained 
was not such as to give the slightest hope of success. If it is at all 
possible to render these extremely delicate phenomena visible by 
artificial means, it will probably be accomplished by erecting a 
suitable instrument on the top of one of the highest accessible 
mountains in a fine climate, like that of Oroomiah in Persia, as 
described by Mr. Stoddard, where the smaller density of the atmo- 
8|^re and its great dryness exceedingly diminish its illumination by 
the sun's rays. A telescope of very moderate size might answer the 
purpose, if equatorially moimted and driven accurately by clock- 
work.** 
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0AU8E8 0F PHOSPHOBESCXMGB. 

It is well known that the waters of the sea in some latHodes and 
under certain circumstances are phosphorescent, producing a Bglit 
more or less brilliant. This remarkable phenomenon has jSwits rt- 
tracted the attention of travellers, and various have been the ( ' 
tions they have offered. 

Ehrenberg simis up, in the following manner, the important resoHi 
of his labours : — 

1. The phosphorescence of the Beaappeantobeowine solelTtoox^aiuzedbfliiigi. 

2. A very great number of organic and inorganic bodies tidne in the mturtaA 
out of the water, in different ways. 

3. There is also alight from organized bodies, whidh is probaUj owing to vitil 
action. 

4. The active organic light shows itself frequenfty onder the fbnn of a nnph 
fla«h, repeated from time to time, spontaneoos or provoked. Often also it i^^iean 
under the form of repeated sparks foUowing each other in quick saoceasion, under 
the influence of the will, and veij sinular to electric 8i>arks. Often, but not ■lwa7% 
there is formed by this production of sparks, a mucilaginous homour, gdaiteoM 
or aqueous, which is disused around in great abundance, and is evidoitly ^aoel 
in a secondary or passive state of phosphorescence, which continues a long tim 
without requurin^ any new influence from the oi^anic being, and even * ' '^~ 
that has been divided or destroyed. 

A light which, to the naked eye, appears uniform and tranquil, 
scintillating under the microscope. 

6. The viscous humour which envelopes and penetrates the OTariee, 
be especially susceptible of acquiring this conununicaied light, which is r 
reinforced by friction, and reappears even when it seems to have ceased, 

May not the lif^ht emitted Dv living fishes, by Actinias, and by i 
animals covered with mucosity, be sometimes merely communicated ? 

6. The relations which exist between the production of light and the seznl 
frmctions are evident in the Coleoptera, although the connexion of the sayfl 
luminous sacs with the reproductive organs may remain concealed. With bmoj 
marine hermaphrodite animals, phosphorescence appears tobe ameansof dcfBOOf 
and protection analogous to those of another kind which exist in the JBraedmm 
orepitanSf the cuttle-fish, the frog, or to the discharges of the torpedo. Whatenr 
it may be, the air and the sea have their ph(%>hore8cence. 

7. As yet it is only among the Annelids, and of them on]b|r in the Photochaai» 
that a peculiar phosphorescent organ has been discovered ; it is external, tufiad, 
frequently giving out light, similar to a thick cirrus, shovring a larg^ ceOahr 
structure, and formed within of a mucilaginous substance. The expanded base 
of the marginal cirri in the Thaumantias (Acalephs) may be r^arded as phospho- 
rescent organs of an unusual kind. The ovaries are more probably luminous, pas- 
sively, and in a secondary manner, although their minuteness and transpsKBOT 
have prevented our ascertaining whether the organs of phosphorescence are pkacd 
near them, as for instance in the Polyrtoe and Pvrottmaa. 

8. The production of light is evidently a vital act, very similar to the demjbp' 
ment of electricity; an act which, being completely individual, becomes moce 
feeble, and ceases on too frequent repetition; which reappears altera short a- 
terval of repose ; to the production orwhich, absolute integrity of the orgaaisiaiB 
not necessary, but which sometimes manifests direct connexions only witn thener- 
vous system. 

The memoir of Meyen (Beitrage stir Zoologie) contains some im- 
portant facts. It admits three kinds of phosphorescence : — 1. The 
phenomenon is owing to a mucosity difiused in water, when it is 
bluish white ; it is often seen in tropical parts, but rarely out in 
the open sea. This mode of phosphorescence may be produced arti- 
ficially by washing or by crushing certain molluscs, either in sea water, 
or in fresh. 2. Phosphorescence results from certain living animals, 
and their luminoua m ucus. This conUnuea even «^t a^<& d»slV\. of the 
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animal ; it arises from a superficial oxidation of the mucous coating, 
and it can be reproduced after it seems extinct by passing the finger 
•rer the animal. The animals luminous in their secretions are In- 
liisoria, Botifera, Biphorse, Medusae, Acteria, Cuttle-fish, Certu- 
kurise, Stennatulse, Blanarise, Crustacea, and Annelids. 3. The 
chief cause of phosphorescence is in some animals from the pre- 
tence of one or more special organs. Of this number are the Pyro- 
rama, and especially the Atlanticae, whose light of greenish blue is 
▼eiy brilliant. Each individual carries behind its mouth a sofb opaque 
substance, of a reddish-browto colour. Upon the body may be seen, 
by the microscope, thirty or forty red points, which substance pro- 
daces the light. — American Journal of Science aind Arts, No. 44. 

EMBRYOLOGY. 

Db. Martin Barry, F.R.S., has communicated to the Royal 
Society a Supplementai-y Note to Papers pubhshed in the PhUoso- 
phiccU Transactions for 1838, 1839, and 1840,* showing the confirma- 
taon of the principal facts there recorded, and pointing out a corre- 
spondence between certain structures connected with the Mammi- 
ferous Ovimi and other Ova. 

Referring to his account of the process of fecundation of the mam- 
malian ovum, and the immediately succeeding phenomena, published 
in various papers in the Philosophical Transactions, the author calls 
attention to the confirmation which his views have received from 
corresponding observations made by subsequent inquirers on the 
ova of other animals. He more particularly adverts to a recently 
published memoir by Dr. Keber, in which that physiologist describes 
the penetration of the spermatozoon into the interior of the ovum, in 
Unio and Amodonta, through an aperture formed by dehiscence of 
its coats analogous to the micropyle in plants. The author is led to 
tile following conclusions with reference to the structures connected 
-with the ovum in different animals : — 

1. That in the mammalia the vesicle he described as the feoundator of the 
Graafian follicle, and termed the ovisac, does not remain permanently in the owiry, 
but i» expelled and abeorbed. 2. That in the Bird, the ovum, when escaping from 
the ovary, is aocompanied by the corresponding vesicle — ^the ovisac ; and that the 
oviaac beeomet the sheU-membrane qf the Bird^s egg. 3. That the expelled and lost 
ovisac in the mammaha therefore corresponds to the shell-membrane in the Bird. 
4. That after the formation of the ovum the albuminous contents of the ovisac 
in the mammalia correspond to the albumen in the Bird's eg^. 6. That the 
autlior's retinacula in the mammalia, after all, find their analogue m thechalaze of 
the Bird ; and that both have their origin in the granular contents of the ovisac, 
which at an early period are in appearance just the same in both. 6. That the 
shell-membrane or the Bird is thus a primary cell. 

Dr. Barry points out the position which from his observations is to 
be assigned to the several parts of the ovum in the language of 
** cells ;*' and shows the presence of a plurality of ova in a Graafian 
follicle to be referable to the same cause as that producing more than 
one yelk (ovum) in the bird's Qg^. 

• See "Tear-Book of Facts, 1839," p. 158. "Yeai-^oo^L, \^W£ir ^.^'^^ 
»* Year-Boolr, 1841," p. 181, 
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TABLE-HOVINO. 

During the first half of the year 1858, the public mind was wtmaadj 
occupied, both at home and abroad, with ''Table-Turning," the moA 
of which was, without due inquiry, referred to electricity, to nuf- 
netism, to attraction, to some unknown or hitherto unreoogmied 
physical power able to affect inanimate bodies ; to the revohitkn d 
the earth, and even to diabolical or supernatural tLgency. The senenl 
experiences in this ''new science," as it was thoughtlessly tenned, 
would fill a large volume ; but we can only glance at its origin, ind 
record a few of the many investigations by which this "stsrtliiig 
revelation of popular cr^ulity" was^ like any other ghost of tiis 
brain, laid in the public mind. 

The phenomenon was of American and German growth, as foDoini 

It appears that a young lady, recently arrived at Bremen fiitxm the United 
States, and keeping up a correspondence With her brother in the latter ooantn, 
taught the commercial world at Bremen a new law in ph3r8ie8 : she placed a drae 
of three gentlemen and five ladies around a small mahogany table ; eaoli penoi 
dvras at a distance of about two feet from the other ; care waa taken that ths Ask 
were not touching, nor that any part of the dress was in contact with that of anotiMT 
person ; the table was round, and stood upon four solid legs. The experimentalMtt 
were nowhere in contact with each other, or with the table, but throng tte 
medium of their hands, which Joined together, ther little finger of each rertq| 
upon that of his neighbour. They remained quietlT for about twenty ndmiftei, 
when one lady, declanng that she felt ill, abruptly leftnerposition, and thnsfavcAa 
the chain of communication. This was speraily formed again, but neoeawiflr 
lengthened the ex]^eriment. At the end of half an hour, the party became wtom, 
and was on the point of breaking up, when a student, who formed one of thenmi- 
ber, affirmed that he felt a magnetic influence in his right arm, and soon altenrtrdi 
that it had extended to his lelt ; in a short time all parties declared that they ftlt 
the same influence, still they were unwilling to proceed, when suddenly the wUb 
party, as if with one accord, shrieked out, " it walks, it moves;" and sodi, in 
iHct, was the case : the surface of the table first seemed to be lifted upwards, then 
to sink downwards, and at last it actually moved onwards. 

The spectators took the chairs away from the experimentalists, who contfaraed 
the cbam, whilst the table marched northwards, turning round with a marvdkHa 
rapidity. Some of the party placing their arms in contact, the table arrested its 
steps, but no sooner had the proper chain been re-formed, than it began again its 
rapid movement. All Bremen had soon its tables in active exercise, some wrng nkp 
effects were produced, ladies fainted, strong men were seized with trembling, with 
chattering of the teeth ; the nervous system of many received %-iolent shocks. Le^ 
sic, Munich, Vienna, all had their ponderous tides, and romantic legends enoodi to 
compose a sober philosophic treatise, sprinkled with startling mysteries and Ocr* 
man metaphysic^ subtleties. A physician at Leipsio stated that he had seen 
diseases eonve^red from one person forming the chain to another, and gouty old 

fontlemen had invariably impregnated their susceptible neighbours ; the mayor of 
*esth ofRcially announced the death of a merchant passing through the town 
whilst a^iHisting at an experiment ; a young lady was so powerfully affected at 
Halle thai for a time she became a maniac, and during her paroxysms she coold 
make a table follow her in every direction in which she moved. The Ctatttte of 
Munich set people upon their guard, relating the melancholy death of anindividnil 
who was tiring these experiments. These difterent accounts having found their 
way into the Parisian journals, the whole population became excited; a little 
pamphlet, written by M. Ferdinand Silon, in one day foimd nearly three thoun&d 
eager purchasers. 

Early in May, a Correspondent of Galiffnani'a Messenger described 
his experiences on the 30th of April, at the house of an American 
gentleman in Paris, where fifty persons were present, among whom 
were several savcms of Paris, who participated in the performances, 
of which the following was the esBen^Aal t^qtVaoti-. — 
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First, a light mahogany tea-table, with six lecps and two castors, was placed on 
tlie waxed floor of the salon, and the pakns of the hands of four persons (two 
tefies and two gentlemen) were placed upon it. The formation of a chain or 
mr^le, connected bj the touching of the httle fingers — beiiig a mere pedantry of 
t^Kwe who know little of the subject — ^waa not observed, ui three minutes the 
lule cracked, undulated, and then moved. On being directed by the will ot 
tne of the party, it moved along the floor slowly or rapidly, to the right or the 
lirft, forwara or backward; when thus directed, it also rose on two lees, and re- 
■brted strong pressure before it would come down. While standing on twolegs, it al«o 
numed round to the right or the left as directed by the will. A child of seven years, 
weighing thirty-five pounds, was put upon the table, and it then moved as before, 
HKmgh somewnat less rapidly. Smiilar experiments were made with other tables — 
ope smaller and one larger. The former moved freely under the hands of two of 
vae French scientific gentlemen, going roimd, and backward and forward, and. 
fndng upon two legs or one, in exact obedience to their volition. They fully ad- 
miited th ' ^ ' ^ ' 



upon two legs or one, m exact obedience to their volition. They fully ad- 
the astonishing reality. A large table, weighing seventy pounds, was tried, 

e experiments were perfectly successful. It moved rapidly and freely, and 
nose upon two legs by the volition of one of the party — an effect equal to raising 
« weight of -fifteen pounds I The experiments were repeated over and again. 
flhere was no doubt, 1 believe, in the mind of any person present as to the facts 
here stated. I need but add that these are only confirmations of what is familiarly 
known in the United States. 

The maaia soon reached England : a garbled adaptation £rom Silos's 
pamphlet was sold here in thousands ; the newspapers teemed with 
the experiences of Correspondents ; rules were laid down by " expe- 
rienced turners ;" and the delusion prospered until Mr. Faraday, in 
a communication to the Times, of June 29, disabused the pubUc mind 
upon the subject. "I have been," said the Professor, "greatly 
•tarded by the revolution which this purely physical subject has made 
o£ the condition of the public mind. No doubt there are many per- 
sons who have formed a right judgment, or used a cautious reserve, 
fcxr I know several such, and public communications have shown it 
to be so ; but their number is almost as nothing to the great body 
who have believed and borne testimony, as I think, in the cause of 
error." The fdilowing extract from his letter to the Times, gives the 
substance of his experiments explaining the phenomenon : — 

'* Believing that the first cause assigned — namely, a quasi involun- 
tary muscular action (for the effect is with many subject to the wish 
or will) — ^was the true cause, the Grst point was to prevent the mind 
of the turner having an undue influence over the effects produced in 
relation to the nature of the substances employed. A bundle of plates, 
consisting of sandpaper, millboard, glue, glass, plastic clay, tinfoil, 
cardbou^ gutta percha, vulcanized caoutchouc, wood, and resinous 
cement^ was therefore made up and tied together, and being placed 
on a table, under the hand of a turner, did not prevent the transmis- 
sion of the power ; the table turned or moved exactly as if the bundle 
had been away, to the full satisfaction of all present. The experi- 
ment was repeated, with various substances and persons, and at 
various times, with constant success ; and henceforth no objection 
cbnld be taken to the use of these substances in the construction of 
apparatus. The next point was to determine the place and source 
of motion — i. e., whether the table moved the haiid, or the hand 
moved the table ; and for this purpose indicators were constructed. 
One of these consisted of a Ught lever, having its fulcrum, qcl -^\!l^ 
table^ its short ann attached to a pin fixed on «i coc^iXiQiw^ -w^^ 
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could slip on the surface of the table, and its long arm projecting u 
an index of motion. It is evident that if the experimenter willed the 
table to move towards the left, and it did so move before the hands, 
placed at the time on the cardboard, then the index would move to 
the left also, the fulcrum going with the table. If the hands involun- 
tarily moved towards the left vnihoiU the table, the index would go 
towards the right ; and, if neither table nor hands moved, the indJex 
would itself remain immovable. The result was, that when the 
parties saw the index, it remained very steady ; when it was hidden 
from them, or they looked away from it, it wavered about, tboogfa 
they believed that Uiey always pressed directly downwards ; and whim 
the table did not move, there was still a resultant of hand force in 
the direction in which it was wished the table should move, whidi, 
however, was exercised quite unwittingly by the party operatii^. This 
resultant it is which, in the course of the waiting time, while the fingen 
and hands become stiff, numb, and insensible by continued pressnre^ 
grows up to an amomit sufficient to move the table or the substanoeB 
pressed upon. But the most valuable effect of this test-apparatos 
(which was afterwards made more perfect and independent of the 
table) is the corrective power it possesses over the mind of the table- 
turner. As soon as the index is placed before the most eamesl^ 
and they perceive — as in my presence they have always done — Hat 
it tells taruly whether they are pressing downwards only, or obliqudy, 
then all effects of table-turning cease, even though the parties perse- 
vere, earnestly desiring motion, till they become weary and worn out 
No prompting or checking of the hands is needed — the power isgwM; 
and this only because the parties are made conscious of what they are 
really doing mechanically, and so are unable unwittingly to decaye 
themselves." 

A more detailed Report of Mr. Faraday's ** Experimental Inves- 
tigation of Table-moving" was commimicated by him to the 
Atheruevm, No. 1340, July 2. 

In the following week, the Paris Correspondent of the Ltierary 
Gazette writes : — " Professor Faraday's explanation of the mystery of 
table- tiiming has been translated into all the newspapers here, and has 
excited very great attention indeed. Gratitude is expressed to the 
eminent savant for the pains he has condescended to take to de- 
monstrate, by actual experiment, that it is by physical power, and 
not by any magnetic fluid, that tables move on being pressed by the 
fingers. Complaints are made that the Academy of Sciences, or at 
least some member of it, did not take the trouble to do the same sort 
of thing when the moving mania was at its height. Had this heoi 
done, hundreds of intelligent men would have escaped the annoyance 
of having, somewhat too hastily, appeared to credit the prevalent 
delusion, — and some half-dozen scientific men of real eminence 
would not have grossly committed themselves to what it is now clear 
is a palpable absurdity. But, after all, Table-moving seems to have 
had its day in this city, as demonstrations of it have entirely ceased 
in private society, and as talking about it has become a bore. 
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EiiEOTBO-OHEMIOAL DEPORTMENT OP OXYGEN. 

M. ViABD copcludes an elaborate investigation in the Annates de 
Chimie, as follows : — ^All that has hitherto been said of the elements 
of a battery, may with equal justice be repeated of any decomposing 
apparatus placed in the circuit of a battery ; that is to say, that the 
presence of oxygen upon all the negative plates in the circuit has 
always the effect of increasing the current by augmenting the electro- 
motor force, unless the current be already very energetic in the 
absence of oxygen. 

The following fact is also demonstrated by an experiment of Grove's. 
It was before said, that a pile of zinc, sulphuric acid, and platinized 
platinum, which alone could not decompose the water between two 
platinum plates, decomposed the same when a part of the negative 
pole of the element was covered with oxygen. Grove has shown that 
decomposition also takes place when oxygen is passed up the side of 
the negative plate of the voltameter : this fact ought evidently to 
receive a similar explanation. See the entire Memoir in the PhUoso- 
phiccU Magazine, No. 39. 

ON BLBCTBIOAL OUBRENTS. BY PROFESSOR MATTEUCOI. 

This paper, on the "Distribution of Electrical Currents in the 
Rotating Disc of M. Arago, " has been read to the British Association. 
After the discovery of the induction between the electro-magnet and 
the closed conducting circuit, Faraday conceived the idea of applying 
the extremities of a galvanometer upon a disc of copper revolving in 
the neighbourhood of a magnet. In this way he found the electric 
currents, which were developed by the induction of the magnet, upon 
the disc, of which the points change successively according to the 
distance from the magnet ; and by having recourse to the law of 
electro-magnetism, he arrived at an explanation of the magnetism of 
rotation of M. Arago. The author, after giving some farther his- 
torical details, proceeded to point out how perplexing were the 
phenomena arising from the abrupt and numerous changes of direc- 
tion. He then proceeds to state his own conception of the subject, 
and to detail the experimental researches which he had founded upon 
them ; draws general conclusions from the experiments ; and has 
drawn up a simple and perspicuous diagram, indicating the poles of 
the magnet, the revolving disc, and the curves which show the 
neutral points upon the disc, and those indicating the directions of 
the tangential forces, or those giving to the disc the tendency to 
revolve, and all of which he finds to have a fixed relation to the posi- 
tion of the poles of the magnet and the velocity of the rotation. The 
memoir is to be published entire. 



fraMPERATlJBES OP CONDUCTORS OF Hi^CIBlCKL dXi^KKKS.^"?^. 

M. MicOABD Adub thus concludes a T^oper 'm ^iJoa PlwXjo%v^V«jy. 
O 2 
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Magazme, No. 30 : — " On reflecting on the results of the experiments 
I have now submitted to your readers in connexion with this subject, 
the view I tsike of the supposed law of production of cold by elec- 
tricity is, that it arises in the action of a battery where the heat 
developed by resistance to conduction is at its minimum ; so that the 
caloric wanted for the chemical actioTM going on is exhibited in the 
joint through ike power of a galvanic cwrrent of bringing to a state 
of equilibriwn the temperatwres in its drctdt. In Smee's battoy, nnc 
is passing from a sohd to a fluid state, and one of the elemoata of 
water is assuming a gaseous form." 

THERMIC CONDUCTION IN METALS. 

M. G. Gore, of Birmingham, states, as the result of a series of 
experiments detailed in the Philosophical Magazine, No. 40, that^ 
taking the following series of metals, viz. copper, braas, iron, mc, 
lead, and nickel-silver, as the order of their relative degrees of heat 
conductibility (determined by experiments), and comparing the 
results of the foregoing experiments with the relative conductibilltj 
of the corresponding metals for heat, we find that in every experiments 
excepting three, heat travelled more rapidly from the better heat 
conductor to the worse than vice versd. Also taking the following 
series, viz. copper, zinc, brass, iron, lead, and nickel-silver as the 
order of their relative degrees of electric conductibility^ and com- 
paring them in like manner, we find that in every experiment except 
that one, heat travelled more rapidly from the better electrical con- 
ductor to the worse than vice versd. Also, in every case where wires 
of the same metal but of different diameters composed the arrange- 
ment, heat travelled more rapidly from the larger to the smiSer 
wire than vice versd. 

MODIFICATION OP BUNSEN*S BATTERY. 

Prom experiments by MM. Liais and Fleury, it has been found 
that when the diaphragm of a Bunsen battery is suppressed, the 
carbon being porous, and impregnated with nitric acid, the internal 
conductibility of the pile is increased fivefold. One simple experi- 
ment shows the fact — an element thus modified caused an lectio- 
magnet to support nearly six tons. To arrive at the same result, by 
increasing the surface of the old pile, it was necessary to connect 
five Bunsen elements by their similar poles, so as to form one element 
of five times the surface. To keep the porous carbon impregnated 
with nitric acid, it is surrounded by a glass cylinder, so as to ke^ 
an annular space between, which is filled with nitric acid. The two 
cylinders are fastened together at their lower ends with clay or cement; 
the carbon being placed, a cavity may be drilled in it, and by intro- 
ducing a diaphragm, and charging on the carbon side with concentrated 
sulphuric acid, and on the zinc side with dilute acid, as usual, the 
conductibility of the battery is almost the same as in the original 
Bunsen battery, but the tension is nearly doubled. One element 
behaves like a Bunsen battery of several elements, but costs much less. 
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• INDUCrriVB ELECTBICAL MACHINES. 

M. FiZEAXJ, in a paper of the Philosophical Magazine, No. 35, 
gives the following, to famish an idea of the increase of eflfect which 
he has obtained in his experiments. A galvanometer being placed in 
the circuit, the electricity produced by the machine was passed into 
rarefied air, when the beautiful phenomena of light recently studied 
by M. Quet were produced. When the machine acted under ordinary 
conditions, the needle of the galvanometer indicated a deviation of 
8°. When the condenser was employed, the light produced acquired 
greater splendour, and the deviation of the needle reached 15°, the 
intensity of the current being consequently nearly doubled. — Comptes 
Rmdus. 

ELECTRICITY IN WEAVING. 

It having been announced that the Chevalier BoreUi, director of the 
Sardinian telegraphs, had invented a system of applying electricity to 
the Jacquard Loom for Weaving figured patterns, Mr. Nickeson has 
stated in the Builder, No. 555, that Mr. Woodcock, of Islington, ex- 
plained, ten or twelve months previously, a plan for directing a Jacquard 
loom by the Electric current. His plaji was to have the pattern 
painted with some non-conducting substance, such as varnish, on a 
metallic roller, connected with a galvanic battery : a row of wires 
was to pass from end to end of the roller, corresponding with the 
number of threads in the cloth, so that as the roller slowly revolved 
by the machinery, the threads would be raised or depressed, accord- 
ing as the current was cut off by the wires coming in contact with 
the painted pattern. By this means one application would work any 
number of machines. Mr. Woodcock also described the invention 
at the time to several gentlemen in London, and also wrote to several 
houses in Manchester, requesting them to take up the invention or 
render assistance to bring it out. 

CONDUCTION OP ELECTRICITY BY FLAME AND GASES. 

A SOMEWHAT extended series of researches have been recently 
carried out by M. Edmond Becquerel, with a view to determine the 
Conducting Power of Flame and of Hot Air. These investigations 
have led M. E. Becquerel to conceive that he has proved the con- 
ducting power of both for electricity. The apparatus employed — a 
platinum tube, with the conducting wire passing through it — appear- 
ing to offer some sources of error, Mr. Grove has adopted a some- 
what different arrangement. This consisted of a glass tube, with 
two copper wires inserted through corks at either end ; from these 
within the tube proceeded a piece of platinum wire, which, by con- 
nexion with the battery, could be brought to a state of intense 
ignition. In this state these were adjusted at the distance of l-50th 
of an inch apart, and then connected with the powerful voltaic com- 
bination of Mr. Grassiot. Notwithstanding tiie proximity of the 
wires, no trace of electricity could be detected qa ■^«»svii%'OMca>aj;^ 
the interposed stratum oi heated air, thereby ipTOMm^ ^^ Tkssa-wrt\.- 
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ductibility of the gases while hot. The conducting power of flame 
has been already satisfactorily proved. — Proceedings of the Britith 
Association.. 

REMARKS ON ELECTRIC LIGHT. BY A. MASSON. 

The researches* which have already been made known by the 
author lead to the following results : — 

A barometric vacuum offers a resistance to the passage of electric 
currents which increases with its length ; this resistance is less in the 
partial vacuum produced by an air-pump. 

A ponderable medium is necessary for the production of the electric 
light. 

The author, together with M. Breguet,+ has likewise succeeded 
in verifying most completely the identity of the limiinous phenomena 
produced by induced currents and those which are caused by the 
discharge of a condenser. The former have the advantage of being 
continuous, the latter possess greater tension. Some recent experi- 
ments which they have made serve to establish the accuracy of tiiese 
propositions. 

The impossibility of making the current of a powerful inductive 
apparatus traverse a TorricelHan vacuum three decimetres in length 
can only be attributed to the fact that the electrical tension is in- 
sufficient, since the discharge of a very small condenser illuminates 
the vacuum, and the authors have obtained currents for the vacuum 
of a barometer. 

The following experiment made with improved instruments con- 
structed by Ruhmkorff, confirms this assumption. The exhausted 
tube having been placed between the two poles of an induced current, 
the phenomena described in their memoir upon electrical spectres 
were produced; the entire vacuum was filled with a pale white 
phosphorescent light. 

The tube presented the same appearance when perfectly isolated, 
on being connected at one end with a single pole of the induced cur- 
rent. In this case the current is interrupted, and the discharge 
from the opposite extremity of the tube must necessarily take place 
into the air. This curious fact is very analogous to those mentioned 
in the author's memoir on induction. 

The rapid succession of discharges of an induced current, which, 
since the publication of Masson's researches on the physiological 
effects of electricity, has been so successfully applied in the treat- 
ment of paralysis, the continuity of the effects obtained by means of 
induced currents, render it a very desirable object to increase the 
tension of these currents, and the results already obtained in this 
direction by M. Ruhmkorff, justify the opinion that the electrical 
machines now in use wiU be superseded by an apparatus of induction. 
In order to increase the power of such an apparatus, the authors 
have attempted to make the induced current of two coils traverse the 

* Etudes de Fhotometrie '.Electrique. Ann. de Chimie et de Phya. s^r. dd, 
vols. xiv. XXX. zxxi. 
t MSmoire but I'lnduction, Ann. de Chimie et de Plvy«. ^t."^» ^<^\^. 
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same wire ; the primary cmrents were kept apart and interrupted 
at the same instant. 

When both the induced currents were in the same direction, the 
luminous phenomena in the vacuum indicated that the action of the 
combined currents was greater than that of a single current, but the 
' increase of the action was not such as had been anticipated. 

When the two currents traversed the same wire in opposite direc- 
tions, they did not exercise any mutual influence on each other, and 
the results observed are not unimportant. The two balls forming 
the poles in the vacuum were surrounded, as well as their supports, 
by the violet-blue atmosphere, previously described by the author 
and M. Breguet in his Meiaoire sv/r V Induction. The two poles were 
of the same substance, and between them was a reddish flame, which 
disappeared when the balls were brought nearer together ; at a dis- 
tance of four or five centimetres the space between the poles is per- 
fectly dark, although they were surrounded by their luminous atmo- 
spheres. The luminous phenomena appeared to be more intense 
than in the former experiment. — drmptea Rendus; Philosophical 
Magaevne, No. 34. 



ROBERTS S PATENT ELECTRIC LAMP. 

Among a variety of important applications of electricity to which 
Mr. Roberts's patent is directed, one of the most useful is an improved 
Electric Lamp. The great difficulty of regulating the distance 
between the electrodes has hitherto proved a barrier to the extensive 
introduction of the invention for public and domestic purposes, and 
it has for many years engaged the attention of men of science. Mr. 
Hoberts hjts already done much towards the general use of electricity, 
by pointing out the means of obtaining large supplies of tlie electric 
fluid at small cost ; and in the ingenious arrangement by which he 
has surmounted the inherent difficulty of the. lamp, to which we 
have adverted, and which we are about to describe, he has rendered 
great service in the cultivation of this branch of experimental philo- 
sophy. 

The mode in which Mr. Roberts eflfects the permanent separation 
of the electrodes at the proper distance — usually termed the '* striking 
distance" — is, to arrange the apparatus carrying one of the electrodes 
in such a manner that that electrode shall be released from the 
apparatus, and allowed to fall until its point comes in contact with 
the other electrode, and then be again taken hold of by the apparatus 
within which it is placed. This having been effected by means of 
another arrangement of the apparatus, either in connexion with 
the same or with the other electrode, one of the electrodes is 
drawn back* until the points of the two electrodes shall be the proper 
and regulated distance &om each other, as above described. The 
apparatus for producing these effects may be actuated either by an 
electric current or by clockwork. See details, with engravings, in 
the Mechcmica* Magazvne, No. 1536. 
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watbon'b klbotbic lioht. 

Thi8 new application of electricity, invented by Dr. WatMO, liiB 
been exhibited in the immediate viqinity of Wandsworth. The gmt 
feature of the invention is, that the materials consumed in the 
production of electricity are employed for a nrofitafUe punoie^ 
independent of that of illumination. Thus, while a most brimaiit 
light is produced by galvanic action, materials are introdnoed into 
the battery by which pigments of the finest quality are obtahied, 
and these are so valuable that they equal, if they do not exceed, 
the cost of the operation. The pigments are of course first obtsined 
in a liquid state, but they pass through a filtering and drying process, 
which not only renders diem available for ordinary purposes, but 
creates variety of tint when the colour is the same. If the resott 
of the inventor's discovery answers his expectations, this doaUs 
employment of electricity will be a valuable addition to practiod 
science, since we may literally have light for nothing, the illuminator 
being paid with his own pigments. 

Prussiate of potash gives, with iron, a blue colour, and chromste 
of potash with zinc a yellow ; and mixing these salts in a batterf of 
iron and zinc, the colour produced is a green. 

A new electrode, and the use of an dbctro-magnet to regulate the 
changes in the current, so that the light can be burnt for any 
number of homrs, ai-e amongst the improvements claimed. 

In a subsequent experiment in the carriage department of tiie 
Bazaar in Eling-street, Portman-square, the light emanating from i 
simple conductor, having a small metal reflector placed behind, wu 
fixed at the upper part of one end of the building. A Maynooth 
battery of 41 ceUs, fitted up in an adjoining outhouse, supplied the 
electric fluid. In its bulk, the light appeared hardly so large as i 
walnut, yet the whole of the building was well illuminated, and any 
one could read with facility small writing at a distance of 137 yards. 
At times, the whole body of light filling the building appeared to 
assume distinct colours or tints, one of the capabilities of the process 
which the inventors intend hereafter more fully to develop. Dr. 
Watson and Mr. Prosser were in attendance, and explained the 
« nature of the apparatus, which is stated to have appeared veiy simple. 

ELECTRIC GAS. 

This discovery, the conversion of water by a simple magneto- 
electric process of decomposition, into a non-explosive illuminating 
gas, is thus described in the Literary Gazette, No. 1905 : — An 
ingeniously constructed magneto-electric machine of large size is 
employed in eflecting to all appearance the decomposition of a fluid 
contained in the number of bottles. The gas escaping from these 
is passed through some hydro-carbon compoimd to give it 
illuminating power, and it is collected in a gasometer and burnt at 
once in an ordinary Leslie gas-burner. It is said to be oxyg«i and 
hydrogen derived from the decomposition of water, with their 
explosive property destroyed ! These gases, it may be well to 
explain, as liberated from water, eidat *m ^to^ot^v3q& l^vs^av^ % 



SLioTBZOAi. ftomrcn. SOI 

mixture which is violn^y explosive on the «ppKcfttioii of a Bpaj>k; 
yet here is a gas burning quietly from an ordinary burner, and 
giving out a flsmie of the same illuminating power as common coal 
gas. The gist of the invention is this. Some preparation — here is 
the secret— costing twopence to 1000 cubic feet of gas, is used, 
whidi, being held in solution in the water, is said to destroy the 
explosive property of the liberated gases. Now the gases from 
water should exist in proportions of 88 "9 of oxygen, and 11 '1 of 
hydrogen ; but an analysis of this gas by Mr. Holmes, Panopticon 
Professor of Chemistry, was shown to us, giving oxygen about 12, 
and hydrogen about 82. It is clear, therefore, that water is not 
decomposed ; and the only inference we can draw from this is, tiiat 
the Electric Gas is derived simply frY>m the preparation added to the 
-water. 

The Panopticon Professor is stated to have made one discovery 
which will greatly delight Professor Schonbein, the discoverer of Ozone. 
He has determined its existence in this electric gas qtumtitativelyf and 
shown that the gases are non-explosive because ozone is present in 
them. 



EXTRAORDINAET EFFECT OF BLECTRICITT. 

A MOST extraordinary effect, produced by Electricity, has just 
happened in one of the Eliectric Telegraph offices in France. A 
gentleman employed in one of the prmcipal offices was in com- 
munication with one of his colleagues, when the electric wire for 
the purpose of transmitting intelligence happened to relax, and to 
come in contact with his arm. The electric current was passing 
through it, and the employi sustained a violent shock, which, 
raising him from his chair, violently threw him through a window 
opening on a garden. When he recovered his senses, he could not 
recollect his adventure, and could only be convinced of it by 
perceiving that his haar and beard, which were previously of a 
beautiful jet black, had become in various places as white as snow. 
It devolves on scientific men to explain this phenomenon, which 
will form an epoch in the history of electricity. — Cov/rrier de VEwrope. % 



ELECTRIC SEMAFHOBE. 

Mb. W. Sikes Ward has made a communication to the British 
Association, to show that a Semaphore consisting of a disc might be 
constructed to make a partial revolution, so as to take different 
positions exhibiting three distinct signals ; and that its motion might 
be r^ulated by electro-magnets worked by a continuous supplemental 
battery, of which tiie circuit is opened, closed, and changed by an 
electro-dynamic coil, which is moved by means of a current com- 
munication frx>m a distant station through a single wire. Thus 
what is mechanically effected at the distance of about half a mile 
may, by the proposed apparatus, be efEecleA. «Ai «i«^ twjjso^ 
doBtXDoe, and at any number of staUons siiuxiitaxittoxxs^'j. 
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SLEOTBIC TELEGRAPH WITHOUT 

Mb. Lindsat, of Dundee, a mathematical teadier, who hu for 
man J years followed up numerous experiments on Galvanic Elec- 
tricity and the Telegraph, has delivered lectures in Glasgow, 
accompanied by experiments, to show the possibility of rendoing 
the action complete without wires, merely employing the water of 
the ocean as a conducting medium. 



APPLICATION OF THE ELECTRIC TELEGRAPH TO THE DEXERlOlfAIIOI 
OP THE LONGITUDE. 

In May last, an extensive series of experiments was institated 
with the Electric Telegraph, in order to determine the Longitude 
of Cambridge Observatory from that of Greenwich. It will be seen 
from the account of these experiments which we now give^ and 
which was communicated by Professor GhaUis, of the Cambridge 
Observatory, in a letter to the Editor of the Times, that they have 
been conducted on a very comprehensive scale ; chronometerB, astro- 
nomical clocks, and transit instruments having been employed, and 
every precaution taken to eliminate the " personal " and other enron 
from the several observations. The result is one of considerable un- 
portance, as establishing the efficiency of the method of telegraphic 
signals in the determination of differences of longitude, which will 
lead, no doubt, to the immediate revision and critical oorrectioii of 
tables of longitude, and to other obvious objects of interest and niSitj 
in science and in engineering. 

The letter is dated from Cambridge Observatory, May 19, and 
states that this is the first instance of the Electric Telegraph being 
applied to such a pm-pose in England, and the Professor believeB 
he may add, in Europe. The method was first put in practice by 
our enterprising scientific brethren of the United States of America; 
and there can be little doubt that, from its practicability and accu- 
racy, it will be extensively used for geographically connecting astro- 
nomical observatories. 

Mr. Challis describes the operations in these terms : 
> "The plan of making the experiment was arranged by the Astro- 
nomer Royal, and in principle is very simple. Two needles, one at 
the Greenwich Observatory and the other at Cambridge, were made 
to start by completing the galvanic circuit at either station. This 
was the signal. The instants of starting, which practically are 
identical, were noted at the two stations. The noted times, reduced 
exactly to Greenwich Observatory time and Cambridge Observatory 
time, give by comparison the longitude of the latter Observatoiy 
from Greenwich. The Astronomer Royal is provided with means on 
the spot of transmitting such signals along any line of railway that 18 
telegraphically connected with Lothbury, and his signal-needle is 
very conveniently attached to tl^e case of the transit-clock. Not 
having the same means at command, I was obliged to transfer the 
Cambridge Observatory time, by chronometers, to the Telegn^h- 
o^ce ot the railway station at Cam\)Tid^e, mA \ft iiSi\A tha i" 
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times by a chronometer. Some little inconvenience was felt &om 
the noise inseparable from a railway station. 

** The Electric Telegraph Company most promptly and liberally per- 
mitted me to avail myself of their telegraphic communication with 
Cambridge. Mr. Edwin Clark, chief engineer, kindly placed a wire 
exclusively at our disposal, and Mr. Sach, engineer of the Eastern 
Goimties telegraph, made the requisite arrangements of the galvanic 
apparatus, and was present during the whole of the observations, 
making the connexions proper for giving or receiving signals. 

** On May 17, from eleven to twelve p.m., 151 signaJs were trans- 
mitted in 29 batches, intei-vals between the batches being allowed for 
the observers to take rest, and for giving warning of the number of 
signals that were coming. The signals were sent alternately from 
the two stations during intervals of a quarter of an hour. On May 
18, from eleven to twelve p.m., 139 signals were similarly sent in 
22 batches, the Cambridge and Greenwich observers having in the 
meantime changed places. This was done to eliminate in the final 
result the effect of any constant error or personal equation, as it is 
termed, between the noted times of the two observers. It was also 
arranged that, if the state of the sky permitted, the same stars should 
be observed for clock errors by both observers on the two days, for 
the purpose of eliminating personal equation from the clock errors. 
The nights of May 17 and 18 allowed of this being done. Each 
station had a signsd-giver in a separate part of the room from that 
occupied by the signal-observer. The signal-giver at Greenwich had 
the means of observing the passage of a star across the field of the 
transit-telescope, and giving signals at the same time, and in several 
instances his signals were made at the instants of transit of a star 
across the wires of the telescope, so that a transit observation taken 
at Greenwich was actually recorded at Cambridge. 

"Too little time has elapsed since the observations were made to 
allow of stating the numerical result. I consider, however, the ex- 
periment to have sufficiently proved the practicability and efficiency 
of the method of telegraphic signals for the determination of terrestrial 
longitudes.*' — Mecftcmics* Maga£ine, No. 1555. 



ELECTRIC TIME-BALL AT THE ROYAL OBSERVATORY, EDINBURGH. 

A TIME- BALL, similar to that at the Royal Observatory, Greenwich, 
the Strand, and other places, has been erected on the top of Nelson's 
Monument, Edinburgh, with electric communication to the Koyal 
Observatory there. The machinery has been constructed by Messrs. 
Maudslay and Field. 

The mode hitherto adopted for setting chronometers has been to 
adjust a clock in one of the out-buildings of the Observatory daily 
to the true time, and the various chronometer makers of Edinburgh 
and Leith, the mariners in the Docks and Firth, and others, have 
sent messengers with portable time-pieces to procure the indications of 
the dock. But this method evidently gave exceaaVNa ^iwW^^ \r> "5^ 
ooDoenied, and marred the result moat pxejudk^aSts \ i»t ^V«a. ^ 
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bhronometer is carried all the way from Leith to the Calt(m4iin and 
back, the shaking that it gets miut greatly alter its rate. 

The earliest signal-balls which were made, thou^ provided wiUi 
ropes passing over pulleys, by which they were enabled in thdr 
descent to raise a series of weights in order to check in a gradual 
manner the velocity of their fall, were yet invariably found, after a 
short time, to pull, or to smash themselves to pieces. Steel ajsings 
were next tried, to break the force of the concussion, but were pretty 
sure to be themselves snapped with a heavy ball, while a light cme 
would not descend quick enough on a windy day. Recourse wu 
finally had to compressed air, a spring of perfect temper, never in- 
jured by time, and capable of any degree of delicacy at firat^ and any 
amoimt of violent resistance at last. 

To carry out this principle, a staff was attached to the ball bdow, 
terminating in a piston, which in the course of its descent entered 
an accurately-turned cylinder, and compressing the air therdn, was 
gradually brought to rest. Were the cylinder quite dosed at the 
bottom, the spring of the included air mi^ht be greater than reqoiied, 
and also have a tendency to throw the biul up the mast again, wfaidi 
would be somewhat troublesome to observers. But by eamj^ 
opening a graduated aperture below, so as to admit of the aif 
partially escaping as it is compressed, the strength of the nuringis 
diminished, and by the time that the piston hs» descendea to tiie 
lowest point, there is so little air remaining in the cylinder, and it iB 
still escaping so fast, that there is no power left to make the hall 
rebound. 

Thus the time-ball is made to descend without injuring the buildhig 
or spoiling itself ; and the trigger apparatus, by which the detent that 
holds the ball when hauled to the top of the mast is unlocked, bemg 
very nicely adjusted, and observers being duly cautioned to look to 
the instant of aeparatton of the ball from the cross-staff, the desert 
— ^that is, this first part of it — is as instantaneous as need be. In the 
next place, the trigger being pulled, not by the finger of a person at 
the ball, but by an electro-magnet which is instantaneously set in 
action by the contact made at the end of a wire led into the walls of 
the Observatory, and brought immediately before the transit clodk. 
itself; the instant for the signal outside can be conveyed to the un- 
deviating mechanism there with all the refinement of a chamber 
experiment, and to the utmost extent of the observer's knowledge of 
the real time by the stars, as obtained the previous night, and con- 
tinued on by the clock. 

For raising the ball, a plan has been proposed, by which a weight 
having been wound up at any previous hour of the day or night, then 
on electrical contact being made at the Observatory by the astro- 
nomer at a precise moment, that weight is unlocked, immediately 
descends, and hauls up the ball. Next at five, or any other numbco' 
of minutes, a second contact being made on another wire^ lets the 
ball down. 

It has been suggested to place the Observatory at Edinburgh in 
^ran/c ^connexion with that at GtreettmOa., w> *Oaa.\. Qftonnwidi 
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meaa tiii^e, which mariners always require, and Edinburgh citizens 
do at present, should be exhib*ted in place of the local time ; and 
this, it is believed, will shortly be done. — Abridged from the Scots- 



TELEGRAPHIC LONGITUDE OP BRUSSELS. 

Within a few weeks of the close of 1 853, the Submarine Telegraph 
has been employed in a determination of considerable importance to 
Astronomy and Geodesy, namely, the ascertaining of ihe difference 
of longitude between the Observatories of Greenwich and Brussels. 
The galvanic telegraph had been used for similar determinations in 
America ; but to a very late period it had never been so applied in 
Europe. 

Measures were taken for determining the difference of longitude 
of Greenwich and Brussels ; and M. Quetelet, the Belgian astronomer, 
took every step proper for insuring the utmost accuracy to this 
determination. A wire was laid from the telegraph office in 
Brussels to a galvanic needle near the transit-clock in the Brussels 
Observatory ; so that an unbroken metallic communication was made 
from the transit-room at Greenwich, through the Dover and Ostend 
wire, to the transit room at Brussels ; and the risks attending the 
conveyance of chronometers were absolutely removed. Batteries were 
contributed by the Submarine and European Company at Brussels, 
and by the Electric Telegraph Company at Greenwich. An assistant 
of the Brussels Observatory was sent to Greenwich, and an assistant 
of the Greenwich Observatory to Brussels ; and, when half the opera- 
tion was thus completed, the assistants returned to their original posts 
for the completion of the remaining part. This arrangement (suggested 
by Prof. Challis, in the operations for the longitude of Cambridge) was 
primarily intended for the elimination of those errors arising from 
the peculiarities in the modes of observation by diffeient persons, 
which are known by the technical name of '' personal equation;" 
but it also had the advantage of communicating to M. Quetelet at 
Brussels and his assistant at Greenwich all the results of former 
Greenwich experience; at the same time that it permitted the 
introduction of changes suggested by the Belgian astronomers, 
several of which had been adopted with great advantage. 

The result of these arrangements is, that about 3000 signals have 
been observed simultaneously at the two Observatories, for the com- 
parison of the two transit-clocks. The whole of these are available 
for certain physical determinations, one of which is the time occupied 
by the passage of the galvanic pulse from Greenwich to Brussels, or 
vice versd. As far as the observations have yet been reduced, it 
appears that this time is pretty accurately OTie-tenth of a second. 
Bapid as is the velocity which this implies (about 2700 miles per 
second, supposing the velocity uniform along the whole line), it is 
much less than that found in the experiments with Edinburgh 
(about 7600 miles per second), and still less than that determined 
on some of the American lines (about 18,000 mika -^^ ^^sf^ncL^, 
The diiBferenoe undoubtedly depends on iho caxcK>XBatosifi» >Si^ ^(^ 



206 TKAB-BOOK OF FAOTB. 

greater part of the line to Bmsseb is subtemnean and sabmnine^ 
which position of the wires, without any degree impairing the 
insulation (which, perhaps, is the most perfect in the worid), doee, 
by an iU-understood effect of induction^ greatly retard the qpeed 
of transit. 

The whole of the signals were not, howeTcr, ayailable for 
measuring the difference of longitude. In order to ascertain this 
difference, it is necessary not only to compare the two transit^ilocks 
by the galvanic signals, but also to discover the relation of the time 
shown by each transit clock to the sidereal time at its locality by 
means of observations of the meridian passages of stars. Coaundering 
the perfection of the galvanic comparisons of clocks, the astronomas 
laid it down as a fundamental principle, that none of these com- 
parisons should be retained as valid unless the meridian-paasages of 
stars had been observed at both stations very shortly before or after 
the comparisons. The result of this weeding-out is that about 1000 
signals are left available for the measure of difference of longitude, in 
combination with about 150 nearly simultaneous obeervations of 
meridian passages of the same stars at the two Observatories, on 
seven days, ^ere can be no doubt that this determination will be 
very greatly superior in accuracy to any determination of difference 
of longitude hiliierto made. 

The example has now been fairly set of employing the telegraph 
wires for the measiire of the difference of longitude of Observatoriea 
The process is inexpensive and gives very little trouble, and the 
details of the mode of operation are reduced to a very easy routine. 
We may anticipate that in no long time Greenwich will be connected 
in the same way with the French and Dutch Observatories ; that 
these will be similarly connected with more distant points ; and that 
thus all the principal places of Europe will soon be included in one 
great system, of ascertained differences of astronomical longitude. 

The operation to which we have referred would have failed totally 
if the transmission of the signals by unbroken wires at Ostend had 
not been permitted. Perhaps we can hardly hope that the jealousy 
of Continental Governments, in ret^ard to the use of the telegraph 
wires, will permit us immediately to extend the scientific com- 
munication without a break at the political frontiers. If, however, 
this can be conceded, there appears to be no reason why the lines 
should not at one stretch be greatly extended. Having respect to 
the geographical distance and the ascertained insulation of the wires, 
we can assert that Altona and Berlin are within easy distance ; and 
it is not improbable that Vienna may be reached at once by a signal 
from Greenwich. 

The immediate result of such a connexion of different Observatories 
is the power of bringing into combination the astronomical observa- 
tions made at different Observatories as if they were made at one. 
The want of accurate determination of difference of longitude for 
that purpose is at this moment practically felt. In the preparation 
of new limar tables. Prof. Hansen experiences a difficulty in com- 
bining the observations at Dorpat V\l\i >i\io«,« «i^ Qet^osiv^ch^ in 
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ooBsequence (partly) of an iincertaiiity in the longitude. But this 
is not the principal use. Nearly the whole of Europe (except Spain) 
is now covei-ed with a net of geodetic triangulation, uniting the 
western coasts of Ireland and France with the interior of Bussia and 
the borders of Turkey. The combination of the geodetic measure 
with the ascertained difference of astronomical longitude affords one 
of the best materials for the measure of the earth. And it so 
happens that Greenwich is a very important point in these measures. 
One great European arc of parallel may be expected to commence 
at VaJentia in Ireland (which was connected with Greenwich by the 
Astronomer Royal several years ago) and to extend far into Russia. 
Another great arc commences at Marennes on the west coast oi 
T'rance, and has been carried to Padua and Orsova : the astronomical 
part of it, however, is far from perfect, and (as has been pointed out 
by M. Struve) it will be absolutely necessary, in order to give this 
arc its full value, to determine accurately the longitude of Marennes 
from Greenwich, because the longitude of the eastern extremity 
will probably be made to depend on Russian observations, which 
are referred immediately to Greenwich by the great chronometrical 
operations connecting Greenwich with Altona and Pulkowa.- 
Abridged from the Athenceum, January 14, 1854. 



PROGKESS OF THE ELECTRIC TELEGRAPH. 

We select and abridge the following reaivmi from the Mercantile 
Jowmal of Jan. 3, 1854 : — 

English cmd- Continental itn««.— The submarine lines of Electric Telegraph 
now in daily operation are, the line between Dover and Calais, 20 miles ; 
between Dover and Belgium, 70 miles ; between Orfordness, on the coast of 
Suffolk, and Holland, 115 miles ; between Donaghadee and Portpatrick and the 
Great and Little Belts, a total extent of 255 mues. This extent of submarine 
telegraph is the result of English enterprise ; it being a singular fact that no 
other European kingdom possesses, or has promoted up to the present moment, 
this magnificent means of mtemational communication. By the Mediterranean 
electric telegraph, contracts for which have been entered into, England will be 
united with France, Piedmont, Corsica, Sardinia, Algeria, and Egypt — Europe 
with Africa— The East Indies with Australia. This, again, is under the auspices 
of English enterprise, with the concurrence and support of the various foreign 
Gk>vernment8. 

Wires are laid in Pall Mall, St. James' s-street, and Charing Cross, to the 
principal Club-houses, the Government Offices, the Houses of Parliament, and 
Buckingham Palace, so that instant and direct communication may be made, 
without dispatching messengers to the Central Office, with all parts of the 
European Continent reached by the Electric Tele^aph. 

On the roof of the* Office in the Strand, a Time-ball indicates one o'clock 
simultaneously with the ball on the Observatory at Greenwich, and a clock erected 
upon a pillar in the street opposite tells Greenwich time by the same apparatus. 
It is under consideration to establish a similar contrivance at different parts of 
the coast, so as to enable masters of vessels to get the true time while on their 
way to port ; and in fogg^ weather, the electric spark is to fire a cannon precisely 
ftt one o'clock, instead of dropping a ball. Soon we shall have to report that the 
difference of longitude between the Observatories of Greenwich and Paris has 
been determinea by telegraph. The difference, as at present known, is nine 
minutes twenty seconds and a-half ; should it be confirmed, it will say something 
for the accuracy of past observations. 

England is at present in communication with the Contiuent bv three submarine 
telegraphs, viz. : — (1) vid Hague, (2) via Calais, (S)"" Did 0«te»!QL,Vs^ msj qI^Xs^^q. 
<^n messages be transmitted to eveiy town xnEoxope. 
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The establishmieiit of the Electric Telegraph in Franoe htm he 

other countries ; but there are now lines which radiate firom Paiu to "»«*«»«-«*■, 
Marseilles, Lyons, Toulouse, Havre, Dieppe, -Calais, and Strasbourg: and, by 
the close of 1B54, the chief towns of each department will be oonneoted with the 
Ministry of the Interior. The Government is master of all the linea, by way of 
Strasbourg ; they now reach Germany independently of Bel^m ; anid in. that 
citjr the French office and the Baden offices are side by aide. ^Besides their own 
private despatches, no secret messages are sent, except certain dipkmtatio 
matters, and the news brought by the &dian mail to Marseillea. The latter is at 
once flashed onwards to London. Paris time is adopted on the lines all over 
France. 

Most of this progress has been accomplished since 1850, as also the laying down 
of the under>sea commimications. It was in August, 1850, that thepos^^uity oi 
sending a message through the Straits of Dover was demonstrated. The ex- 
periment was rej>eated toward the close of 1861 with entire succeaa, whidihasnot 
yet been once interrupted. Future historians will perhaps be stnusk by thefiwt. 
that the first news sent by the wire was of the nunous coup d'iiat of the Snd 
December. If it was then remarked that En^and had lost her insulsr positiaB, 
what shj^ be said now, when we have a second wire runnins to Middlekin, near 
Ostend, and a third from Orfordness to Scheveningen, on the Dutch coast, 119 
miles in len^h ? The latter wire was worthily inaugurated on the 14th Junelast, 
by the flashing across of the King of Holland's opening speech to hia Chambers, 
llien there are two wires across the Irish Channel; aud a third is talked of, to 
run from the Mull of Cantyre to Faj^head. Ireland, too, is less insulated than 
before. By means of the under-sea wires, we can now communicate with most 

Ets of the Continent. The Dutch line gives us the shortest route to Copen- 
en ; and now that wires are sunk across the Great and Little BeUa, we flan 
1 telegraphic talk with the Danihh capital. Through the Belgian wire we 
reach Pi^sia, thence to Cracow and Warsaw, and on to St. Fetersbui^ : or we 
may diverge the course of the message to Vienna, and have it forwarded to 
Trieste, 325 miles further, where it wiM overtake the Indian maiL The Cnr is 
stretching wires from St. Petersburg to Moscow, and to his ports on the Baltie 
and Black Seas. Perth, on the Tay, may, if she will, hold a " crack" with Pesth 
on the Danube ; and Manchester ask Marseilles for the earUeet quotations of 
Egyptian cotton. 

At first, most of the Oerman wires were laid under ground, but in many 
places those stretched on posts have been substituted, as more generalty senrice> 
able. They are no longer confined to the railways, but are carried on such 
routes as are most suitable ; and soon the miles of telegraph will outnumber those 
of railways. Austria has about 40U0 miles of telegra^, and the other parts 
of (Jermauy about as many. The wires are penetrating the valleys of Swnxer- 
land, and creeping up the slopes of the Alps ; Spain has found out their use but 
to a very limited extent : Italy has a few score miles : and in Piedmont, Mons. 
Borelli, the engineer, has done wonders. Pending the construction of the 
railwav between Turin aud Genoa, it was thought desirable to connect the two 
cities by telegraph ; and to effect this, the wirea were carried over precipitous 
steeps, stretched across vaUeys nearly a mile in width, and buried in some 
places, where no other mode was possible. The way in which the difficulties (rf 
the ground are overcome is said to excel anything similar in Europe. The system 
of fixing the pole on the summit of moimtains, distances apart varying from 
2700 to 4<K)0 feet, without intermediate support, has been for the first time 
adopted and successfully carried into execution, with the precautions best cal- 
culated to prevent any interruption in the communications in case of any 
breakage of wire taking place. The telegraph has been some time at work, and 
is found to act with great promptitude and precision. This method, very useful 
in mountainous countries, has the advantage of shortening the distances, reducing 
the expenses, and seciuring a more complete insidation. 

The Italian wires are to be conneeled with Corsica and Sardinia by lines 
sunk in the dividing channels ; and from the Southernmost cape of Sardinia they 
will be carried to Africa, strildiig the mainland a few miles west of Tunis, from 
which point it will not be difficult to reach Algeria, Egypt, and, ultimatelji 
India. One stage, from the Nile to the Red Sea, vrill ere long be complete. 

Continued from the coast of Africa to Bombay, the electric link is to be con- 
nected with the 3000 miles of telegraph now constructing in the Indian empire ; 
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and thence to Australia, to snpply which, some time since, the Australian 
Telegraph Company, for communication with India, Van Diemen's Land, and 
the whole interior of New South Wales, was projected ; but the credit of which 
appears likely to be taken from the mother country by the Americans, who, it is 
said, propose to execute it. Nearer home the telegraph wires have been com- 
pleted between Cork, Dublin, Bel&st, and Killarney. They have been carried 
from Comhill to the London Docks, and are being taken to the end of Scotland. 

The Telegraph has now approached the confines of Turkey, and it is to be 
immediately introduced into that kingdom ; and London will soon be placed in 
instantaneous communication with Constantinople. The aggregate distance 
from Constantinople across Asia Minor t^o Scanaeroon, from thence through 
Palestine to El Arish; and from El Arish to Suez, is not greater than from 
Bombay to Calcutta; and we feel hopeful that, within a year or two after the 
teleeraph has reached Constantinople, from the various capitals of Europe, it 
will oe stretched down to Suez, and thus give the Forte instantaneous informa- 
tion of whatever may be passing in its Asiatic and African dominions. News 
would thus reach Suez from London daily; and the magnificent steamers which 
are now being constructed will easily complete the voyage between that port and 
Bombay in twelve days. Within an hour, the intelligence which had arrived at 
Bombay mi|^ht be circulated through every Presidency town ; and thus, while 
we are waiting for the submarine telegraph, which is to reduce the distance 
between Calcutta and London to the compass of an hour or two, we may 
establish a communication of only thirteen days between our Indian dependency 
and the mother country. 

The cable would pass fivm the Land's End to Gibraltar, from thence to 
Malta and on to Alexandria. At Suez, the cable would again be planted on our 
own groimd, and extended to Aden, and from Aden across to Bombay. Gigantic 
as this plan may seem, it cannot, after the successful experiment between Dover 
and Calais, be considered more visionary, or even more remote, than the naviga- 
tion of our Indian se%s by large steamers appeared to be after the Atlantic had 
been bridged by the Ghreat Western. The expense of such a line would not 
exceed hidf a million sterling, and the whole cost of it would be subscribed in an 
hour in London, for any Company to whom its profits might be assigned. 



THE ELECTRIC TELEGRAPH IN THE EAST INDIES, 

In India, the Electric Telegraph is making rapid strides. The great 
line is to proceed from Calcutta by the Grand Trunk Bead to a point 
opposite Benares, when it will either cross the Ganges to that place, 
and extend along the Trunk Koad to Allahabad, with a branch to 
Mirzapore, or it will continue along the right bank of the Ganges 
through Mirzapore,. and cross the Jumna to Allahabad, with a 
branch to Benares. From Allahabad the line will pursue its onwaid 
course to Cawnpore, Bowgong, Agra, Allyghur, Meerut, Delhi, 
TJmballa, Loodianah, Jullindar, Umritsir, and Lahore, the whole 
distance being 1280 miles — ^that is, from Calcutta to Allahabad, 
492 ; thence to Agra, 266 ; Agra to Delhi, via Meerut, 180 ; and 
from that city to Lahore, 352. From Agra there will be a branch 
to Bombay, via Indore, for which more than 350 miles of wire have 
been forwarded; the rest will be supplied from Bombay. Ten 
depdts have been established along the line, and ten separate working 
parties commenced operations on the 15th of October. It is expected 
that each party will be able to construct six miles of telegraph a-day ; 
but we fear that those who made this calculation have overlooked 
the "passive resistance of circumstances," so powerful in that 
country. 
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THB SLBOTRIO TELEOBAFH IN THB UNITSD ttFATIS. 

It is only eight years since the first Electric Telegraph Line ma 
erected in ibe United States ; that being the one between Baltimore 
and Washington. At the present time, all the important dties in 
that country and Canada are united together by 25,000 nules of 
metallic electric nerves. If an important erent transpires in any 
city of the Union in the evening, an account of it is read next day 
by the people throughout the country. 

The extent of telegraphs in the United States and Canada is 
increasing every day ; the capital involved is upwards of £1,000,000 
sterling. To work these lines takes annually 720 tons of zinc, worth 
£12,000; more than 1,000,000 lbs. of nitric acid, worth £24,000; 
and £6000 worth of mercury, besides a considerable value of 
sulphuric acid, &c. On the line from Pittsburg to Cincinnati ak>ne 
there were transmitted, in the year 1850, 364,559 paid despatches, 
and the revenue received was £73,278. The most distant points in 
communication are the cities of Halifax (Nova Scotia), and Quebec, 
with New Orleans, nearly 2000 miles intervening by the tel^|mhio 
routes between the former and the latter city. Between New York 
and New Orleans, a distance of nearly 3000 miles by the wires, 
messages are delivered in one hour. The towns and villages in the 
Union and neighbouring British provinces, accommodated with tele- 
graphic stations, amount nearly to 500. In New York and Boston, 
aJl the fire-stations are connected by telegraph, aild alarms are made 
known with a promptitude that averts much mischief. Private 
telegraphs, too, are greatly used in the large trading towns. 

By aid of the Telegraph, the Grovemment at Washington can 
almost instantaneously communicate with all parts of the Bepublic 
— north, south, east, and west. That vast country, 3000 miles long, 
and 3000 miles broad, can be as easily managed and governed hj 
aid of the telegraph as a single city. But the telegraph syst^n of 
the United States is only in its infancy. 

A long experience in America, with some dozen different lines of 
telegraph, establishes the fact, that the velocity of the galvanic 
current is there about 15,400 miles per second. The time of transit 
between Boston and Bangor was recently measured, and the result 
was, that the time occupied in the transmission was one-sixteenth- 
thousandth part of a second ! and that the velocity of the electric 
fluid was at the rate of 16,000 miles per second, which is about 600 
miles per second more than the average of other experiments in that 
country. 

THE BRITISH ELECTRIC TELEGRAPH COMPANY'S LINES. 

Some interesting facts touching the progress of the Telegraph Wuw 
through the country have been stated at Leeds, at a meeting of the 
British Electric Telegraph Company. Liverpool and Glasgow are 
now linked together, and Hull and Greenock have since been 
brought within the communication. In fifty other towns, stations 
have been already established. The revenue of the company fiom 
zneBsagea alone exceeds £6000 a-year, and now that they have power 
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to erect stations on every highway in the kingdom, their extension will 
be merely a question of time. Telegraphic despatches are now daily 
sent from the Leeds office through 330 continuous miles of wire, 
without any stoppage or reading off, and that altogether irrespective 
of the state of the atmosphere. 

It was in 1837 that Wheatstone took out his first patent, and its 
first application in this country was made on the short railway from 
London to Blackwall. Now, as appears by the Electric Telegraph 
Company's Report, we have nearly 6000 miles of telegraph, com- 
prising more than 21,000 miles of wire, almost enough to stretch 
round the globe ; and for the despatch service, there are 150 stations 
besides those in London. From the central office, behind the Bank 
of England, communications are established with all parts of the 
kingdom, along the lines of railway, and messages may be sent at 
any hour of the day or night. The railway business alone keeps 
the telegraph clerks pretty actively employed ; and when to this 
are added the messages of the Grovemment and the general public, 
some idea may be formed of the amount of work to be done. During 
the elections of 1862, the state of the poll of every hour was trans- 
mitted to head-quarters. More than 10,000 such messages were 
sent in that short but eventful period. 

The public generally selects the shortest route for the transmission 
of messages, under the impression that it is also the quickest — an 
idea by no means correct with respect to telegraphic despatches. It 
is well known that, in telegraphy, distance is annihilated, and that, 
with an iminterrupted conmiimication, and the same instruments at 
work, a despatch may be transmitted as quickly through five 
hun^^d as five miles ; and experience has shown that messages 
for Vienna and Trieste, forwarded by the shortest route {via Calais 
and France), have often reached theh- destination ten to twelve 
hours later than by the longer route in point of distance (via Hague 
and Berlin) ; while despatches for Hamburg have frequently arrived 
much earlier, via Berlin, than by the route of Hamburg, which is 
two hundred miles shorter. — Baiikiiie's Report. 

STATIC ELECTRICITY. 

Professob Faraday has delivered, at the Royal Institution, a 
course of four lectures on Static Electricity ; in three of which he 
explained the phenomena of the excitation of the force, its general 
character, and the properties of attraction and induction ; and in the 
fourth and concluding lecture, he directed attention particularly to 
the property of induction and its conditions ; the subject being illus- 
trated by numerous well-contrived experiments. In the second 
lecture, though adopting the terms "positive" and "negative" in 
distinguishing the electricity excited by glass over that excited by 
gutta percha and resinous bodies, Professor Faraday expressed him- 
self strongly opposed to the Franklinian theory, from which these 
terms were derived. According to Franklin's view of the nature of 
electrical excitement, it arises from the disturba'ace, Vs^ iTvv:iC\^"ti. w 
other means, of the natural quantity of on© €Jlec\jc\fi ^\3£A N5\^s2a. S& 
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possessed by all bodies ; an excited piece of glass having more than 
its natural share, which has been taken from the rubber, the latter 
being, consequently, in a minus or negative state. This theory 
Professor Faraday considers to be opposed to the distinct character- 
istications of the two forces ; and in his opinion it is impossible to 
deprive any body of electricity, and reduce it to the minus state of 
Franklin's hypothesis. 

In the concluding lecture, Professor Faraday noticed an important 
mistake into which many electricians have fallen, in reference to the 
conduction of frictional electricity, in consequence of their not having 
distinguished its static from its current condition. Though in its 
static state, exhibited in induction, electricity is confined to tiie ex- 
ternal surfaces, yet during conduction through metallic bodies it 
passes through the substance, and not along the surface alone, as is 
frequently erroneously stated. The four lectures are carefully re- 
ported in the Morning Chronicle. 



TYER S MAONETO-ELBCTRIO RAILWAY SIGNALS. 

Mr. Tyer proposes, by the agency of voltaic electricity, to accom- 
plish the following objects: — 1. That the train itself, upon entering 
any station, shall give notice to the station it last left that the line is 
so far clear ; 2, that, upon quitting a station, the train shall transmit 
a signal to the next station in advance, directing attention thereto by 
sounding a bell ; 8, the transmission of signals from any intermediate 
point between stations, so that an alarm can be given, and assistance 
obtained, in the event of a break down, or other stoppage of the line ; 
4, that the engineman may be signalled from the station he is ap- 
proaching at any distance deemed requisite, auxiliary signals and 
fog detonators being thus rendered unnecessary. The inventor pro- 
poses to arrest the attention of the driver by causing his apparatus 
to sound the steam-whistle ; and his plan of signals includes a self- 
acting register, kept at each station, of the exact signals received. 
He believes that his invention would be found valuable not only at 
stations, but also at junctions, tunnels, level crossings, watchmen's 
boxes, in shunting trains, and in other emergencies. These various 
objects are mainly accomplished by the introduction of two con- 
trivances — the one for establishing communication from the train to 
the stations on either side of it, the other for signalling from the 
station to the driver of an approaching train. The first contrivance 
consists of a treddle spring, which, pressed by the flanges of the 
carriage wheels in' their passage over it, and establishing thereby an 
intermittent circuit of electricity through the wire extending to the 
station, sounds a bell and moves an index on a dial plate there, so as 
to give the required signal both to the eye and the ear. The second 
contrivance is a pair of brass plates, forming double inclined planes, 
about six feet long, and fixed upon the rails, so that metal springs 
beneath the frame of the engine come in contact with them, when 
the voltaic circuit is again completed, and signals at once indicated 
to the driver by an index on his locomotive, by the sounding of his 
whisile, or even by cutting off steam. The whole apparatus can be 
applied at any required points "between sVaAAoxift. — ^T\wvt». 
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©Jemical Sbcfence. 

ON OXYGEN. 

Professor Faraday has read to the Royal Institution a paper 
entitled, " MM. Boussingault, Fr^my, Becquerel, &c., on Oxygen." 
The object was to bring before the members, in the first place, . 
M. Boussingault' 8 endeavours to procure pure oxygen from the 
atmosphere in large quantities ; so that being stored up in gasometers 
it might afterwards be appUed to the many practical and useful pur- 
poses which suggest themselves at once, or which may hereafter be 
developed. The principle of the profeess is to heat baryta in close 
vessels, and peroxidize it by the passage of a current of air ; and 
afterwards by the application of the same heat, and a current of 
steam (with the same vessels), to evolve the extra portion of oxygen, 
and receive it in fitly adjusted gasometers ; then the hydrated barjrta 
80 produced is dehydrated by a current of air passed over it at a 
somewhat higher temperature, and finally oxidized to excess by the 
continuance of the current and a lower temperature : and thus the 
process recurs again and again. The causes of failure in the progress 
of the investigation were described, as detailed by M. Boussingault ; 
the peculiar action of water illustrated ; the reason why a mixture of 
baryta and lime, rather than pure baryta, should be used, y/as given; 
and the various other points in the ** M^moire" of M. Boussingault 
noticed in turn. That philosopher now prepares the oxygen for his 
laboratory use by the baryta process. 

The next subject consisted of the recent researches of MM. Fr^my 
and E. Becquerel " On the Influence of the Electric Spisurk in con- 
verting pure dry Oxygen into Ozone." The electric discharge from 
different sources produces this effect, but the high intensity spark of 
the electric machine is that best fitted for the purpose. When the 
spark contains the same electricity, its effect is proportionate to its 
length ; for at two places of discharge in the same circuit, but with 
intervals of 1 and 2, the effect in producing ozone is as 1 and 2 also. 
A spark can act by induction ; for when it passes on the outside a 
glass tube containing i^ithin dry oxygen, and hermetically sealed, the 
oxygen is partly converted into ozone. Using tubes of oxygen which 
either stood over a solution of iodide of potassium, or, being herme- 
tically sealed, contained the metal silver, the oxygen converted into 
ozone was absorbed ; and the conversion of the whole of a given 
quantity of oxygen into ozone could be thus established. The effect 
for each spark is but small: 600,000 discharges were required to con- 
vert the oxygen in a tube about 7 inches long and '2 in diameter 
into ozone. For the details of this research, see the Annales de 
Cliimie, 1862, xxxv. 62. 

Mr. Faraday then referred briefly to the recent views of Schonbein 
respecting the probable existence of part of the oxygen in oxy-com- 
pounds in the ozone state. Thus, of the peroxide oi \twsv» ^^ *Osssls^ 
oxygen is comddeTed by him as existing ui\3ie s^\a oi aKsaa\ •aai^^ 
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the oxygen in pemitrous acid, half, or the two latter proportionB 
added when the red gas, if formed from oxygen and nitrous gas, are 
supposed to be in the same state. Hence the peculiar d^emical 
action of these bodies ; which seems not to be accounted for by the 
idea of a bare adhesion of the last oxygen, inasmuch as a red heat 
cannot separate the third oxygen from the peroxide of iron ; and 
hence also, accoixiing to M. Schonbein, certain effects of change 
of colour by heat, and certain other actions connected with magnetism, 
&c. — Literary Gazette, No. 1904. 

ESTIMATE OF NITROGEN. 

Dr. Simpson, of Dublin, has described to the Chemical Society, a 
New Process for Estimating Nitrogen. There are two modificatioiM 
of his method. The first serves for determining the comparative 
amount of nitrogen and carbonic acid formed during the combustion 
of an azotised organic substance. It does not differ widely from 
Liebig's process now in use, except that oxide of mercury, diluted 
with oxide of copper, is employed for burning the substance, and 
chlorate of potash is placed at liie end of the tube to yield a supply 
of oxygen. The absolute method resembles Dumas's in principle- 
carbonate of manganese, however, being the substance employed for 
the production of carbonic acid; and some peculiar arrangements 
being introduced, especially in the receiver over the mercuiy trough. 
These processes have been worked out in Bunsen's laboratory ; and 
are equally applicable to the determination of nitrogen in such sub- 
stances as the vegeto-alkaloids, in nitrates, or in salts of ammonia. 



OZONE. 

This remarkable substance, whidi is sometimes, but not unive^ 
sally present in the atmosphere, and which has hitherto been regarded, 
when observed, to be an allotropic condition of oxygen, hi^ been 
discovered, by a German chemist at Bonn, not to be so ; but a distinct 
substance, existing as a teroxide of hydrogen, thus continuing the 
series of the compounds of oxygen with hydrogen. — Medical Cir- 
cular. 

OZONOMETER. 

Dr. John Drew, of Southampton, thus describes Dr. Schonbem's 
method of ascertaining the amount of ozone in the atmosphere. The 
Ozonometer consists of twelve bundles of paper, prepared with iodine 
and starch ; each bundle contains sixty strips, and serves for one 
month's observations ; a spare set is added for additional observations 
during thunder storms, or whenever the air may appear to be over- 
charged with electricity. At nine o'clock eveiy morning, a strip of 
the prepared paper is to be suspended in a spot to which the air has 
free access, but not the sun. It must be removed from dung -heaps, 
stables, &c., where gases are developed which would vitiate the 
observation. At nine o'clock in the evening the exposed strip is 
dipped in water. It will be found to assume a purple tint. The 
depth of this tint is compared witb the corros^udin^ colour on a 
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scale, on whicli there are ten gradations, and the number is to be 
ins«i»d in the register with which it agrees in depth. Another slip 
of pap^ must be exposed at nine p.m., and examined and registered 
in a Uke manner, at nine a.m. on the following morning. At the 
close of each month, the mean is to be deduced, by dividing the sum 
of the numbers registered by the nimiber of observations. 



GAS MANUFACTURE. 

Mr. J. M. SoucHON, of Paris, has patented a mode of increasing 
the quantity of Gas, and obtaining cyanides by passing the products 
of the distillation of coal, &c. through a heated retort containing 
alkali, or alkaline salts ; for obtaining illuminative gas and cyanides, 
by injecting a mixture of tar and ammoniacal liquor into a heated 
retort, and passing the vapours through a second heated retort, con- 
taining alkali or alkaline salts ; purifying gas by a series of revolving 
purifiers, containing liquids and pieces of wood, or other solid sub- 
stances, continually wetted by the solutions, and exposed to the gas ; 
and for a peculiar mode of constructing the doors of retorts and their 
hinges. 



MORPHIA AND CODEINE. 

Dr. How, of Glasgow, has communicated to the British Associa- 
tion the results of an investigation designed to show that Morphia 
and Codeine, when acted upon by iodide of ethyl or methyl, yield sub- 
stances analogous to the ethylamine, and similar compound ammonias, 
which have recently so much attracted the attention of chemists. 
The methyl compound derived from morphia is isomeric with the 
yegeto-alkali codeina, but different in properties. 



EARLY EGYPTIAN CHEMISTRY. 

In the Year-BooJc of Facts, 1853, page 161, was given an abstract 
of Mr. Herapath's discovery of characters in " Marking-ink" upon 
the bandage of an Egyptian mummy. To this view Mr. Denham 
Smith objected, inasmuch, he said, as there was no evidence to prove 
the Egyptians were even acquainted with the art of distillation. 
Mr. ^omton Herapath next examined, with a microscope, the 
stained fibres of the bandage ; and on making comparative experi- 
ments with a piece of the linen wrapper recently " marked" in the 
usual way with a solution of nitrate of silver, the fibres presented a 
very similar appearance to that of the ancient stained cloth. Hence 
Mr. Thornton Herapath concludes that the Egyptians were really 
acquainted with nitric acid, and employed the nitrate of silver as a 
marking fluid. In this view. Dr. W. Camps has also coincided, in a 
paper read to the Syro-Egyptian Society; "if," adds the doctor, 
" this were admitted, we must then allow the Egyptians to have had 
a more intimate acquaintance with chemistry and chemical prepara- 
tions than is genersJly assigned even to these very clax«s, \xsSi^'^j!ofi<»^ 
and ancient people. " 
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ON EVAPORATION. 

Pbofessor Maboet, of Geneva^ has instituted a aeries of experi- 
ments with the view of throwing some light on the teDdeocj <tf 
certain circumstances to promote or diminish the £'V)i^>orati(m of 
Liquids. The details are given in the Philosophical Moffaame, 
No. 40. 

The author concludes by remarking, that one of his results tends 
to confirm an opinion expressed some time since by Professor De la 
Kive, in a letter to M. Arago, published in the Comptes Bendiu de 
VAcadimie des Sciences for October, 1851. In this letter, M. De la 
Eive attributes the sudden appearance of vast glaciers in divers parts 
of Europe to a temporary refrigeration product at the period of the 
elevation of the most recent European strata, by the evaporation of 
the water with which they were previously covered. If, as the 
author's experiments tend to show, evaporation takes place more 
rapidly from water mixed with sand, earth, or any similar substance^ 
than from a surface of clear water, it becomes natural to conclude, 
that the cold produced by evaporation from the recently elevated and 
still humid strata, must have been greater than that resulting from 
the evaporation of the sea or freshwater lake which covered them 
previously to a great depth. — Biblioth^qv^ UniverseUe. 



spontaneous combustion. 
In making the excavation for the lock on the Hove Ship Canal, near 
Brighton, a quantity of shale, of a blackish colour, wMch had been 
recently thrown out, spontaneously ig^nited. The stratum of shale is 
about 8 feet in thickness ; the quantity thrown out was therefore 
large ; and the whole of it, extending over a space of some score of 
square yards, gave signs of approaching combustion, while in many 
parts it was already burning like a limekiln. The process of combus- 
tion gave out a stifling and offensive vapour, and left upon the sur- 
face a deposit of a white colour, and also of a yellow substance ; the 
former resembling saltpetre in appearance and taste, and the latter 
sulphur. 



spontaneous decomposition op xtloidine. 
Dr. Gladstone has described to the British Association the 
changes that had taken place in a specimen of Xyloidine, made by 
treating arrowroot with nitric acid of specific gravity 1 '5. Aft^r 
remaining about six years unaltered, this specimen suddenly began to 
give gases ; and in a few weeks time nothing remained of the original 
xyloidine, but, in its place, a light brown viscid liquid. 

discoveries in galvanism. 
The Eev. Nicholas Callan, of Maynooth College, has discovered a 
new apparatus for safely employing the mixed gases to produce the 
oxhydrogen flame and lime light : a new Voltameter, to which a 
common jet may be screwed, and the mixed gases inflamed as they 
issue from it, without the smallest risk of a dangerous explosion, and 
hy which the full decomposing effect oi a.^ivmAr%^ at way number of 
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cdk, arranged in one s^es, may be produced, without exhausting 
the power of the battery more rapidly than if it only contained four 
c^Lls. The voltameter is new in every respect : the material of the 
decomposing vessel is wrought iron, an inch thick, coated inside with 
an alloy of lead and tin, or of lead, tin, and antimony. The decom- 
posing plates are connected with the opposite ends of the battery, 
while the vessel remains air-tight ; and a new arrangement is made 
in the fluid, through which the voltaic current is made to pass, in 
order to produce the mixed gases. By flieans of a small galvanic 
battery a brilliant intermittent lime light, which would answer for light- 
houses, can be produced. The lime light has been known to be seen 
70 miles distance; and this invention, important as it is to light- 
houses, is easily managed, and need only be used in foggy weather 
and snowstorms. By means of a cast-iron battery of four cells, and 
as many zinc plates, each 6 in. by 8 in., and a small apparatus, a 
lime light of about | in. in diameter may be produced for five seconds 
in every minute, or ten seconds in every two minutes. Mr. Callan 
states that at Maynooth College there is the best galvanic apparatus 
in Europe ; comprising as it does a powerful battery, and the best 
means of exhibiting its heating, Ulurainating, decomposing, and 
magnetic powers. 

NEW GALVANIC BATTERIES, INVENTED BY ME. KUKLA, OP 
VIENNA. 

The combination used in one of these Batteries is antimony, or 
some of its alloys, for a negative plate, with nitric acid of specific 
gravity 1 '4, in contact with it, and imamalgamated zinc, for a posi- 
tive plate, with a saturated solution of common salt in contact with 
it. A small quantity of finely powdered per-oxide of manganese is 
put into the nitric acid, which is said to increase the constancy of the 
battery. The alloys of antimony which Mr. Kukla has experimented 
with successfully are the following: — Phosphorus and antimony, 
chromium and antimony, arsenic and antimony, boron and antimony. 
These are in the order of their negative character, phosphorus and 
antimony being the most negative. Antimony itself is less negative 
than any of these alloys. The aUoys are made in the proportions 
of the atomic weights of the substances. All these arrangements are 
said by Mr. Kukla to be more poweriul than when platinum or 
carbon is substituted for antimony or its alloys. In this batteiy a 
gutta-percha bell-cover is used over the antimony, and resting on a 
flat ring floating on the top of the zinc solution, — which effectually 
prevents any smell, and keeps the per-oxide of nitrogen in contact 
with the nitric acid solution. When a battery of twenty-four cells 
was used, Mr. Kukla found that in the third and twenty-first cells 
pure ammonia in solution was the ultimate result of the action of the 
battery; but only water in all the others. This experiment was 
made repeatedly, and always with the same result. A battery was 
put into action for twenty-four hours, — at the end of that time the 
nitric acid had lost thirteen-twentieths of an ounce of ox.^^«^, ^^'i^ 
one-quarter of an ounce of zinc was conBum.ed. "i^o^ «a orcva-^s^^sxXsx 
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of an ounce of zinc requires only 0*06 of an oimoe of oxygen to km 
oxide of zinc, Mr. Kukla draws the conclusion, that the rest of the 
oxygen is converted directly into electricity ; and this view, he Bayi^ 
is confirmed by the large amount of electricity given out by the Iwi- 
tery in proportion to the zinc consumed in a given time. For this 
battery Mr. Kukla much prefers porous oeUs, or diaphragms of bis- 
cuit ware, as less liable to break, and being more homogeneous in 
their material, than any other kind. This battery is very cheap, 
antimony being only 5d. per lb., wholesale, and the zinc not requiring 
amalgamation. 

The second arrangement tried by Mr. Kukla was antimony and 
amalgamated zinc with only one exulting solution, viz., oonoentnted 
sulphuric acid : — ^this battery has great heatmg power, and the fonner 
great magnetizing power: — ^it, however, rapidly decreases in pover, 
and is not so practically useful as the double fluid battery, whuh will 
exert about the same power for fourteen days, when the poles are onlj 
occasionally connected as in electric telegraphs. Certain pecuiiaritiflB 
respecting the ratio of intensity to quantity when a series of cells ii 
used, have been observed, which differ from those remarked in other 
batteries. 

Mr. Kukla, on directing his attention to the best means of making 
a small portable battery for physiological purposes, has found very 
small and flat Cruikshsmk batteries, excited by weak phosphoric add 
(one of glacial phosphoric acid to twenty of water), to be the best 
Phosphoric acid being very deUquescent, and forming with the linc^ 
during the galvanic action, an acid phosphate of zinc. A batteiy 
of this description does not decrease in power very materially until 
it has been three hours in action. — Proceedings of the Britiik AModa- 
tio^i: Atkenceum, No. 1351. 



STRINGFELLOW*S GALVANIC BATTEKT. 

This arrangement is stated in the Association Medical Journal to 
be the most perfect for physiological purposes which has ever been 
contrived. In size it does not exceed a lady's card-case. Its prin- 
ciple is the same as Pulvermacher's chain ; but it is more eflfoetive 
and energetic, on account of. 

First. The very small obstruction offered to the passage of the corrent, from 
the perfect connexion of the metallio element, instead of their heing haag oa 
loops. 

Second. The large extent of the generating or electro-positive element, and its 
very close proximity to the conducting or electro-negative element ; thus reducing 
to a minimum the opposition offered to the current flowing throu^ the ezcitiii^ 
fluid. 

Third. The extreme compactness of the apparatus; twenty- two OGmpooad 
elements entering, after being excited, into a common card -case, and evolvine a 
current capable of decomposing water, and giving smart shocks for nearty half ■& 
hour ; evaporation being prevented by the ingenious plan of indoaing the batloy 
in a card-case. 

The remarkable fact connected with this battery, of four elements, 
moistened with water ordy, being capable of decomposing diBtillfid 
water, is w^orth attention, and can only be explained by the ahnost 
complete absence of all opposmg cauaea 'm\fiii€nxL^ ndth. the passage 
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of the current; hence, aU the electricity excited is thrown into current, 
and none lost; whereas, in some pieces of apparatus of this kind, a 
great quantity is lost. This new battery is described and illustrated 
m the Mechanics' Magazine, No. 1556. It is manufactured very 
neatly, by Mr. Stringfellow, at Chard, Somersetshire ; and sold in 
great numbers by the Messrs. Elliot, opticians. West Strand. 

HABDENINO OF BNaLIBH CAST STEEL FOB CUTLEBT. 

August Kieseb, of Issny, in Switzerland, prepares some admirably 
hardened razors, pen-knives, &c., from English cast steel, by im- 
mersing the blades at a dark cherry-red heat into a bath composed 
of — i parts of finely-powdered yellow rosin, 2 parts of fish-oil, to 
which is added, in a very hot state, 1 part of melted tallow, and 
allowing them to cool perfectly ; after which they are heated without 
wiping them, and hardened in water in the ordinary way. The 
blades hardened by this process are found to be more uniformly 
done than by any other method ; at the same time that they are not 
too much so, or tiie metal too brittle ; the edge is exceedingly fine. — 
Gewerhebloitt ava Wii/rttemberg, No. 15. • 



LOSS OF SULPHUB IN SMELTING OBES. 

The Cornwall Gazette, after describing Mr. Andrew Crosse's patent 
for extracting metals &om their ores by electricity, alludes to the 
great advantages which would ensue nationally were measures 
adopted for securing the sulphur contained in a majority of the 
copper ores, now dissipated in the atmosphere by the present mode 
of roasting the ores for smelting. The principal portion of the 
copper ores of Cornwall are pyrites, containing in addition to 
the copper and earthy matters, a considerable portion of iron and 
a large amount of sulphur. The iron is comparatively of little 
value, and would not pay for recovering; but taking the copper 
pyrites at 12,000 tons per month, probably 'near the average, 
18,000 tons of sulphur are wasted per annum, which, by proper 
chendcally scientific principles, might be saved, increase the mineral 
wealth of the counties of Cornwall and Devon by £150,000 a-year, 
render us to a certain extent independent of Sicily, and the copper 
smelting works cease to be the destructive nuisances which they 
are at present. — Mining Journal. 



pebmeability op metals BY mebcuby. 
M. J. NiCKLES, in experimenting on the metals, has discovered that 
those which will form an amalgam with mercury are easily permeated 
by it. Horsford and others establish the permeability of tin, lead, 
gold, silver, zinc, and cadmium, to which M. Nickles adds copper 
and brass. This fact was discovered by accident — he was using a 
Bunsen's battery ; the connecting pieces of copper were riveted to 
the zinc, and on amalgamating the latter metal, it often happened 
that the mercury spread itself over the copper^ and after a certain 
time this latter metal became brittle, having & viVivtA it^£^^^x%, 
proving itself an ama^am. With a stylet, \\ft XSasa UwjsA *» l>w:w« 
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on plates to be experimented on, and plaoed a litUe meroiny tbennL 
In order to hasten the amalgamation, a drop of M-diloride of 
mercury, acidified with hydro-chloric add, is introduced. Bj this 
means the amalgamation takes place instantly, and the sar&ce ii 
fitted to retain at once the quantity of mercury neoessaiy to produoe 
the effect. 



DEODORIZING FB0PEBTIE8 OF COFFES. 

The London Medical Gazette gives the result of numerooB ezperi- 
mente with roasted coffee, proving that it is the most powerful mesoi, 
not only of rendering aninial and vegetable effluvia innocuous, bat ojf 
actually destroying tiiem. A room in which meat in an advanced 
degree of decomposition had been kept for some time, was instutty 
deprived of all smell, on an open coffee roaster beinff canied through 
it containing a pound of coffee newly roasted. In another raon 
exposed to the effluvium occasioned by the clearing out of- a ee» 
pool, 80 that sulphuretted hydrogen and ammonia in great quantitiai 
could be chemically detected, the stench was completely removed 
wtthin half a minute, on the employment of three ounces of fresh 
roasted coffee ; whilst the other parts of the house were permanently 
cleared of the same smell by being simply traversed with the coffee 
roaster, although the cleansing of the cesspool continued sevsnd 
hours after. 

The best mode of using the coffee as a disinfectant is to dry the 
raw bean, pound it in a mortar, and then roast the powder on t 
moderately heated iron plate until it assumes a dark brown tint» 
when it is fit for use. Then sprinkle it in sinks or cesspools, or lay it 
on a plate in the room which you wish to have purified. CoffiBe add 
or coffee oil acts more readily in minute quantities. 

PIBES EXTINGUISHED BY STEAM. 

The process proposed by M. Dujardin, of Lille, has been tried 
with full success during a fire that occurred lately in the galvsno- 
plastic workshops of MM. Christoffe, at Paris. The flames had 
already made great progress, and threatened the entire destractkm 
of the building, before aid could be had. At this crisis, some one 
present suggested the opening of the valve of the boiler whidi 
feeds the engine, when the steam immediately penetrated through 
the workshops. The fire was seen to diminish, and soon was so 
reduced, that it was easily mastered, when aid arrived. — American 
Journal of Science and Arts. 

PURIFICATION OF GBAPHITE. 

RuNGE proposes to purify poor Graphite for pencils by digestmg 
for 86 hours the finely powdered mineral with about double its 
weight of concentrated sulphuric acid ; then diluting the acid with 
water, and washing the powder free from acid. Graphite thus 
powdered, is very much cheaper than the ordinary English, and 
is quite as pure as the best Borrowd&le black-lead. The decanted 
Hulphunc acid contains iron, BviVpYiaXft oi ^^raxoaxka., fci. •, the latter 
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may be separated when large quantities of graphite are operated 
upon. Bunge also proposes to add a little lamp-black with the 
graphite, in order that the lines made by the pencils may have a 
deeper shade of black. Probably, certain kinds of manganese may 
be used for the same purpose. — Le Tecknologiste, April, 1853. 



NEW PATENT MINT APPARATUS. 

Last autumn was shipped from London the apparatus for the 
Royal Mint about to be established at Sydney. The melting-pots, 
crucibles, and other requisites for converting the dust into coin were 
supplied by Messrs. Morgan and Eees ; and are the new kind, known 
in the trade as their "Patent Plumbago" and "Fluxing Pots," 
which had been selected on account of their superior sarfety and 
durability. 

We understand the experience of the last twelve months at the 
principal refining establishments (amongst which are included that 
of the Bank of England, and the French Mint) has proved the 
" Plumbago " to be six times more durable than the " Black Lead " 
kind hitherto employed, and much less liable to accidents. 



CORROSION OP IRON. 

Dr. Gladstone has read to the British Association, a paper ''On 
the Corrosion of Iron Ships by Sugar Cargoes;" showing the 
readiness with which sugar attacks the solid metal, dissolving it as 
the protoxide, from which, through the concurrent action of the air, 
the red oxide is deposited. He narrated experiments made on other 
metals, which proved that sugar attacked most of them, though not 
80 much as iron, while it left the oxide untouched. An animated 
conversation arose among the audience as to the bearing of this on 
the use of iron ships for the transport of sugar, and it was concluded 
that the use of wooden planking, and paint made with red lead, 
-would obviate the difficulty in a great measure. 



to prevent the DECOMPOSITION OP URINE. 

Chevalier proposes to collect the urine at railway stations, for 
agricultural purposes, in large cisterns; and to preserve it from 
decomposition by adding to each pound of urine some five or six 
drops of coal-tar or coal-tar oil. The employment of a little sulphate 
of iron, or caustic lime in water-closets, would be more effectual in 
checking the effluvia, than the present plan of throwing a jet of 
■water over the trough. 

LONDON WATER. 

Mr. Medloce has read to the British Association, an account of 
analysis of waters from wells in and about London, which gave rise 
to a brisk conversation, partly chemical, partly geological. The 
most interesting fact elicited was, that the water which rises from 
the upper portion of the chalk, is similar in composition to that from 
the superincumbent beds of the tertiary atrate^, dift&\rvxv^^\ks5^1 ^x^sscv 
the proper chalk water. Mr. FergoBon ibeii «^c^<& ol ^« ^gc^a^ 
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increase of weight which takes place in caaka of iKown snjpff or 
molasses by absorption of water from the atmoflphere, amomitmg in 
one case to fifty-six hundred weight in a whole cargo. 

CONDITIONIira SILK. 

Mr. Chabot has read to the Chemical Society, a paper detailing 
at considerable length the history and practice of ** Ck)nditi(ming^' 
Silk. He stated that disputes used frequently to arise between £e 
weaver and merchant, owing to the variations caused in the weifht 
of silk by the hygrometric condit^pn of the atmosphere, and otser 
fortuitous circumstances — ^variations which often amounted to as 
much as three per cent. I*ublic " conditioning houses/' as they aro 
termed, were therefore established at Lyons, and elsewhere on iiM 
continent, which serve as a place of appeal as to the exact amount of 
silk any sample contains, and which are constantly resorted to br 
dealers in the article. A similar house has recently been establidwd 
in London. The process adopted is as follows : — From each bale 
twenty-four or more hanks are taken, these are again divided into 
three lots, and weighed very precisely. Each lot is then suspended 
at the end of a very delicate balance, in a copper cylinder heated to 
twenty or thirty degrees above the boiling point of water. After 
three hours, or thereabout, when the silk no longer changes in 
weight, it is weighed ; and to this eleven per cent, is added, wfaidi 
is esteemed the standard proportion of water that absolutely dry silk 
ought to absorb. This increased weight is that at which the article is 
reckoned in the invoice. Mr. Chabot proceeded with a description of 
raw silk, showing how the natural oils and gummy matters are got 
rid of by boiling it with soap and water ; except where the material is 
intended for the manufactiu^ of crape, in which case the gum is 
allowed to remain in, or is even increased in quantity, so as to impart 
to the fabric the desii-ed crispness. A number of details were tiien 
given, showing the differences of the hygrometric character of raw and 
thrown silk, and the paper concluded with a few remarks on the de- 
siccation and humectation of wool During the discussion that 
ensued, Mr. Thomas Taylor stated that the silk throwsters empkiy 
gummy matters, such as rice-paste, adding them to the natural silk; 
and as it is required of the dyer to return at least as great a weigbt 
of silk as he received, he makes up the amount of what is washed 
out of the material, by employing various matters, such as sugar, to 
the extent perhaps of 18 per cent., in addition to the actual colouring 
matter. 



THE COCA LEAF. 

Professor Johnston, after describing to the British Asso- 
ciation the remarkable physiological properties of the leaves of this 
plant, explained that they yield to ether a peculiar volatile resi- 
nous substance possessed of a powerful odour, in which the pecn- 
liar virtues of the leaf are supposed to reside. The plant is as yet to 
be obtained in too small quantities in this country to admit of a 
complete chemical examination oi tVe sub^Xasxcea ^V^ck the leaves 
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ECONOMY OF PLAX. 

Pbofbssob Hodges has communicated to the British Association 
his " Report on the Gases evolved in Steeping Flax, and on the Com- 
position and Economy of the Flax Plant." The investigations 
directed by the Association, at the Belfast Meeting, with respect to 
the gases evolved in the steeping of flax, and the composition of flax 
straw, are in progress, and will be reported at the next meeting. 
The gases of the fermenting vat have been analyzed by the methods 
of Professor Bunsen, and have been found to consist of carbonic acid, 
hydrogen, and nitrogen. No sulphuretted hydrogen has, in any 
case been detected. Several analyses of the proximate constituents 
of the dressed fibre and of its inorganic ingredients have been made, 
'which show that a considerable ajnoimt of the nitrogenized and other 
constituents of the plant are retained in the fibre, even after steep- 
ing and dressing have removed the structures unsuitable for textile 
purposes. 

DISEASES IN THE VEGETABLE KINGDOM. 

Dr. Price has read to the British Association two papers, which 
promise important results, in attacking Diseases incident to the 
V^etable Kingdom. Dr. Price stated that some vines which he had 
washed with a solution of the higher sulphides of calcium had been 
cured of the grape disease, and had remained untouched for two 
years, while l£e surrounding vineries had all suffered. Chevalier 
Claussen had preserved potatoes which were slightly attacked with 
the disease, by steeping them first in a very weak solution of sul- 
phuric acid, and afterwards in lime water. If these two processes 
are found generally successful, the one will be an inestimable boon 
to the inhabitants of France, Spain, and Portugal ; the other to all 
those to whom the potato forms an important article of culture or 
food. 



iodised manures as a remedy for the vine disease. 
It is doubtless well known to most of our readers that the vine- 
yards of Southern Europe and the Madeiras have been blighted by a 
microscopic acarus, the (Hdivm Tucherif and that the price of wines, 
raisins, &c., has been considerably raised. It has, however, been 
ascertained that the use of manures rich in iodine, enables the vine to 
resist these destroyers. In certain districts of Spain decomposed 
seaweeds are ordinarily used as manure. In those parts in which 
the amount of iodine in the soil may average 1-600,000, the vines 
have entirely escaped. — The Artizom. 

ARTIFICIAL ivory VENEERS. 

J. MuNK, of Graisberg, employs as a substitute for ivory and bone 
veneers, in inlaid work. Artificial Veneers made from goat and 
sheep's bones and fleshings of deer-skins, parchment parings, &c. 
The bones are first treated for ten or fourteen days with chloride of 
lime, and then washed with water, and dried. TVia ^-ks^^jc^^ ^ootqr^ 
are then put with the fleshings and parc\imen\. i^2ixviig;& VssXo ^ qks^"'^«c» 
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and are dissolved by steam into a fluid mass. To each tenth of tbis 
is added one-fourth of a pound of alum; fire bdng at the same tme 
made under the copper, that the alum may oomUne with the sum. 
As soon as the scum rises, it is taken off, until the mass looks dear 
and pure. Any desired colour is added while the mass is still wann ; 
after which, it is strained through rough linen cloth, and poured mto 
the mould, where it remains imtil it is cool enough to be turned out 
on cloths stretched upon frames, and left to dry in the air. When 
the plates are quite dry, they are steeped from eight to ten hours in 
a cold solution of alum, until they have acquired the requisite degree 
of hardness. For this steep, half a pound of alum is employed for 
every pound of veneer. W hen the artificial ivory is taken out of the 
alum solution, it is washed with clean, fresh water, and again dried 
upon the frames, when it may be' considered finished. — Fmm the 
German, translated in the Jovmal oflndvstricU Progrets, No. 1. 

PURIFICATION AND APPLICATION OP GLYCBRnnS. 

Solid fats and oils are composed of two principles, fieitty acids and 
a sweet oily substance, termed Glycerine or fat-sugar. The process 
of making soap consists in boiling a fat with a ley of potash or so^ 
which unites with the fat acids and sets the glycerine free. In the 
manufacture of stearic acid for making stearine candles, by signifi- 
cation with lime, a considerable quantity of glycerine is also pro- 
duced Until lately this substance formed the waste ley of the sotp 
boiler, and was rejected as useless; or when purified, was mady 
employed in the researches of the chemist. Its first praotioal em- 
ployment was in certain diseases of the ear ; subsequently it was 
found to be very efficacious in the cure of cutaneous dinoaocfl, for 
which it is now largely employed. M. Bru^re Perrin, of Bennes, 
has made several new applications of it : for example, he uses it for 
toilette soaps, which, though quite unctuous, do not grease the 
hands. He also prepares a cosmetic vinegar. M. Baneswil has 
used it with success for preserving clay in a suf&dently plastic state 
to model with. 



NEW YELLOW VARIETY OP THE SUOAB BEET. 

M. Perier, manufacturer of sugar at Flavy-le-Myrtel, has sent to 
the Central Society of Agriculture of France, a small bag of the seed 
of a New Yellow Pear-shaped Variety of the Beet, with very slightly 
coloured liesh, and containing apparently more sugar, on an average 
of a great number, than any of the varieties hitherto known. The 
following is the result of Payen's analysis : — 

"Water 82-36 

Pure sugar 11-46 

Other organic substances 6*66 

Alkaline salts 0-46 

Earthy salts Cao 



NEW PROCESS FOR THE MANUFACTURE OP SPIRIT FSOlf BXIT-BOOT. 

MM, Bavelieb and ChampoimoiB YiAiNe mNCfoled a process which 
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fulfils these four conditions — 1. The complete extraction of the juice ; 
2. Begularity and completeness of fermentation ; 3. The distillation 
of a purer juice by cheap and effective means ; and 4. The utilization 
of the residues. Their system of operations consists in slicing the 
roots, and extracting the juice by maceration, in washing out the 
soluble constituents of the beet with water, when the albumen is 
removed, and the whole of the soluble salts, so that nothing remains 
but the cellular matter of the beet, filled with nearly pure water. 
This residue would possess scarcely any value as food, and could 
indeed only be employed as manure. When beet juice is fermented 
the sugar is converted into alcohol, and may be obtained by distilla- 
tion ; and there remains behind certain of the valuable constituents 
of the beet, such as the salts, nothing indeed being lost but tlie 
sugar. If we could restore all" these things back to the sliced roots, 
we would have everything, minus the sugar. Such is the principle 
of the new process. — AnncUes de rAgriadtv/re Frangaiae. 



CHEAP BRONZE COLOURS. 

Deuzer describes these colours to be well adapted for paper- 
stainers. If some alum be dissolved in a hot decoction of Brazil-wood, 
which had been previously allowed to clear itself, by resting for several 
days, a precipitate will form on the liquid cooling, which will gradu- 
ally increase if it be set aside, and will contain nearly the whole 
colouring matter. K this precipitate be washed once with water, 
and rubbed thick on paper, it will dry with a beautiful brilliant 
golden hue, tending somewhat to green, which resembles the wing- 
cases of dried Spanish flies. If a little of this precipitate in the con- 
dition of a paste be mixed with size and some straining material 
(formed of wax dissolved in soap), and then rubbed witJi a brush 
upon paper, it may be polished with an agate or glass ball, upon 
which it will assume a beautiful yellow metallic lustre, very similar 
to bronze. To obtain this effect, however, it must be laid on suffi- 
ciently thick to be perfectly opaque. Similarly a bronze colour may 
be made from logwood ; but the preparation is different, and the 
colour is more like that of copper, whilst the former approaches 
nearer to the colour of brass. If a fresh prepared decoction of log- 
wood be heated in a copper pan, then precipitated with chloride of 
tin (tin salt), a rich dark brown precipitate will be obtained. This 
precipitate, washed and treated as the last, communicates to the 
paper a copper bronze. A darker shade may be obtained by adding 
to the hot decoction of logwood a little alum, and then decomposing 
it with a still smaller quantity of red chromate of potash. 

TREMORLESS QUICKSILVER. 

The Rev. Mr. Pritchard, F.R.S., has described to the Cambridge 
Philosophical Society a new process of rendering Quicksilver Tremor- 
less for astronomical observation. He adopts a silver-plated or 
amalgamated copper vessel of a peculiar form, admitting the use of 
a very thin stratum of mercury, without the necea«\t^ <st ^sv \xnr.wv 
▼oiient amount of shallowness in the veaad \Va^. 'i&sKsva:^ ^ \tfs^H« 
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ever, placed in an amalgamated vessel, after a short time beoomes 
covered vtith a singular film of amalgam, which impairs the reflecting 
power of the surface ; and if at all agitated, soon entirely destroys it 
And this is the case even when the vessel is made of amalgamated 
platina. The most important and by £ar the most difficult part of 
Mr. Pritchard's experiments consists in the invention of a method by 
which these films can be easily and practically removed. The details 
are explained in a memoir read to the Astronomical Society of 
London ; and the process has been adopted at the Boyal Observa- 
tory at Greenwich, and tried at the observatories of Pms and Cam- 
bridge. 

CHEMICAL ACTION OF LIGHT. 

Mr. Robert Hunt has read to the British Associatian a Bepcrt, 
in which he explained the three spectra — luminous, calorific, and 
actinic; and the means of cutting off certain rays by the use of 
coloured glasses. He had recently found that, contrary to previoos 
experience, he could by certain arrangements obtain photographs by 
the chemical action of the yellow rays. He brought forward in- 
stances, too, of the protection of those parts of the sensitive plate 
which have been exposed to the influence of the red rays. An ani- 
mated discussion ensued between the author of this Report and Pro* 
feasor Stokes, who, after describing five different actions of Kghl— 
the luminous, calorific, chemical, phosphorescent, and fluorescent- 
expressed his own conviction that ^ey arise from one and the same 
cause, acting differently — ^functions, as it were, of the same poirar. 
He stated that if it could be cleariy established that one set of rays 
had been cut off entirely from the others, it would at once settle 
the question in Mr. Hunt's favour ; but this had not yet been dene. — 
Literary Gazette, No. 1914. 

REPRODUCTION OF ENGRAVINGS AND DRAWINGS BY THE VAPOUB OP 
IODINE. 

In 1847, M. Niepce de St. Victor published a Memoir <m the 
Action of Different Vapours, and amongst others that of Iodine, 
which, he stated, attached itself to the black portions of an engraving, 
to the exclusion of the white ; so that the pictiue could be repx>duced 
on paper sized with starch, or on glass coated with this substance: 
in this manner designs were produced, but they could not be rendered 
very permanent. M. Niepce de St. Victor now proposes to render 
them unalterable by the following processes : — If a design obtained 
on starched paper or glass, in the manner described by him in 1847, 
be plunged into a solution of nitrate of silver, it wiU disappear; if 
the paper or glass be then exposed to the light for a few seconds, the 
iodide of silver, into which the iodide of amidone which formed the 
primitive design has been converted, being much more sensitive tiuui 
the nitrate of silver with which the rest of the surface is imbued, is 
acted upon much more rapidly ; if the paper or glass be then dipped 
into a solution of gallic acid, the design is immediately reproduced, 
^121^ it is then treated with hyposu\pYi\\A e^fLac^^ «& \a dooa with pho- 



CHEMICAL SCIENCE. 227 

tographic pictures. By this process the design becomes as permanent 
as these latter, and it will probably be adopted in many cases. 

id. Bayard has just made another application : after exposing the 
engraving to the vapour of iodine, he applies it upon a glass pre- 
pa^red with sensitive albumen, so as to form a negative picture, with 
which he then takes positive impressions on paper in the usual 
manner. In this manner he has obtained beautiful reproductions of 
very old engravings without any distortion of the image. — Comptes 
\Rend/u8: PhUosopJiical Magazine, No. 33. 

ARTIFICIAL PRODUCTION OP DIAMOND POWDER. 

Some considerable sensation has been produced in the scientific 
circles of Paris, by the announcement of the Artificial Formation of 
Diamond Powder. M. Despretz has made two communications to 
the Paris Academy of Sciences, upon carbon. In these he states, 
that placing at one, the inferior, pole of a voltaic battery, a cylinder 
of pure charcoal (its piu^ty being secured by preparing it from 
crystallized white sugar-candy), and at the superior pole a bundle of 
fine platinum wires, so arranged that the charcoal was in the red 
portion of the electric arc, and the platinum in the violet ; he found 
the carbon volatilized, and collected on the platinum wires in a 
changed state. In these experiments, the current lias been con- 
tinued duiing a month in activity, and the powder collected on the 
wires has been found to be sufficiently hard to polish rubies with great 
rapidity, and when burnt, it left no residue. M. Despretz asks 
himself. Have I obtained crystals of carbon which I can separate 
and weigh, in which I can determine the index of refraction and the 
angle of polarization without doubt ? No. I have simply produced 
by the electric arc, and by weak voltaic currents, carbon crystallized 
in black octohedrons, in colourless and translucent octohedrons, in 
plates also colourless and translucent, which possess the hardness of 
the powder of the diamond, and which disappear in combustion 
without any sensible residue. A similar result has been obtained by 
decomposing a mixture of chloride of carbon and alcohol, by weak 
galvanic currents. The black powder deposited was found to possess 
equal hardness with that which was sublimed, and rubies were 
r^ulily polished by it. A few years since, graphite and coke were 
formed from diamonds. We now appear to be advancing towards 
^e conversion of graphite and coke into diamonds. — Atkenceum, 
No. 1356. 

on the causes WHICH RENDER BREAD STALE. 

It has been generally considered that fresh bread loses water 
when passing into the st^e state, and that this is the sole cause of 
the metamorphosis. Boussingault shows that this change is effected 
even when the bread is kept in a damp cellar, the hardest and most 
brittle crust becoming tough and flexible. A loaf kept in a warm, 
dry room for six days, at the end of which time it was perfectly 
stale, had lost only 0.01 per cent., from which. \t \a Q^\ft Oveax "Os^sa^ 
ihe stainless could not have arisen from «b \o«» o^ ^^raX^c. "^-^ 

Q2 
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heating it for some time up to 158° Fahrenheit, it became quite 
fresh, having lost 3| per cent, of water. VariouB other experiments 
-were instituted, -which showed the same result; in a tin plate 
cylinder closed with a stopper, the author completely restored stale 
bread to the fresh state in the course of an hour, by a temperature 
of 122° — 140° Fahrenheit, produced by a water bath. The staleDess 
of bread results, therefore, from a change in its molecular condition, 
altered by the appHcation of heat, and not from a loss of water. — 
Comptes Remdvs. 

PHOTOGRAPHY. 

Mb. E. Hunt has read to the British Association a popular exposi- 
tion of the various processes of Photography, illustrated by a num- 
ber of very beautiful specimens, which greatly interested the audience. 
He described the influence of the solar rays on di£ferent sensitiTe 
preparations; explained the chromatype, cyanotype, and chiysotype; 
and passing on to the salts of silver, he spoke in detail of all the 
processes of the calotype ; of the methods of taking pictures on 
albuminized glass, on waxed paper, and on collodion. After this M. 
Claudet explained the whole process of the Daguerr^type, while 
taking a view of the assembled audience. The subject was again 
very fully entered upon, by Professor Hunt, in a lecture, when he 
explained a number of curious phenomena connected with light; 
illustrating them by numerous pictures, some of which, taken in a 
lunatic asylum, had been produced so instantaneously, as to exhibit 
the transient features of insanity. 



PROGRESS OP PHOTOOBAPHT. 

Photography has been in great practical activity throughout the 
past year ; the following are records of the leading novelties. 

The Photographic Institution has been opened in New Bond-street, by that taste- 
ful and skilful artist, M. Philip Delamotte, and presents a marked advance upon Uie 
late Exhibition by the Society of Arts. M. Delamotte's collection consists of 
some two hundred and fifty framed examples, and the contents of three port- 
folios. The principal contributors are M. Delamotte himself, M. Bresc^in, B. 
Helle, F. Martens, H. Le Secq, and R. J. Bingham. Amone the specimens were 
several remarkably fine views of the Crystal Palace at Sydenham. The finest 
portrait taken by M. Delamotte that we remember to have seen is a vera ^gitt 
of Mr. Peter Cimningham, P.8.A. 

The Photographic Society has commenced its operations vrith considerable 
vigour. Sir William Newton has read a paper on Photography in its relations to 
art, in which he dwelt largely on the suggestive character of the photographic 
picture to the educated artist. At the same time he guarded the young student 
against the use of the camera during his early studies, from its tendency to lead 
to mere mechanism in securing the beautiful details of the photographic picture ; 
and conseguently to an absence of that mental power by which every Kne should 
be determmed and every colour arranged. Dr. Percy made a commanication on 
the use of wax paper in warm weather, which contained some important sugges- 
tions. On the second evening, Mr. Robert Hunt read a paper on the oonstmc- 
tion of photographic lenses, which gave rise to a very animated discassion. This 
was followed by a communication from Count Montizon on the collodion process; 
illustrated bvsome beautiful collodion pictures of the quadrupeds and birds in the 
Zoologicskl Gardens, which show in a remarkable manner the extreme sensibility 
of the process emplojed. The third eveinng -ww aieNoVeA. \o XJaa oonsidention of 
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the ooDBtraction of the Photographic Camera Obscura. A great number of in- 
struments were exhibited, many of them exhibiting much ingenuity. The Jour- 
nal of the Society aifords much valuable information to those interested in the 
advance of Photography. 

JExhibiHon of Photographs hy the Societtf of Arts. — Mr. Glaisher, the writer of 
the very able Jury Report on the Photographs in the Great Exhibition, has 
criticidiy examined the collection exhibited in the rooms of the Society of Arts, 
and has reported thereon with great care, and so elaborately that even an abstract 
is beyond our power. It would, indeed, be of little comparative value without 
the pictures to refer to, in illustration and proof. Mr. trlaisher came to these 
general conclusions : — " Whether Photography will ever exist as an independent 
art, without assistance borrowed from the artist, is a matter of pure speculation. 
At the present time there is much to be done before this most graphic process can 
approach within even near limits to the beautiful semblance of Nature we find 
preserved in the works of our best artists. It is necessary that the photographer 
should receive a better artistic education ; that he should be better acquainted 
with those laws belonging to science by which the canvas is made to assume the 
semblance of some of Nature's most agreeable efi'ects : it is necessary that he 
should know how to choose his point of view ; to decide upon the proper balance 
of light and shade ; to have a correct appreciation of the strength of outline and 
development of parts belonging to the distances of his picture ; that he shall not 
resort to violent contrasts for efi'ect, and that he shall choose the tone most in 
accordance with Ws subject. The true knowledge of these, among other things, 
must belong to the photographer who would step beyond the level of ordinary 
practice. To the artistic spirit infused into the Photographic Society, so newly 
organized, we must look for his better guidance to those points of study ; but 
with aU its imperfections. Photography may be considered as sufficiently under 
control to be rendered a subsidiary and highly useful art." 

Bank Notes and Photography. — In October last there appeared in the London 
newspapers certain paragrapns stating that fraud had been practised on the 
Bank of England by counterfeit notes, produced by the agency of Photography. 
This announcement called forth a long letter in the Times, from M. Claudet, pro- 
posing, as a security against the forgery, the production of bank-notes, on the 
usual white paper, with a tasteful design in a variety of cplours. The alarm, 
however, proved a false one ; for no attempt at the forgery had been made. The 
difficulty, indeed, the impossibility, of producing fac-simile Bank of England 
notes by any photographic process which would escape detection, has been well 
pointed out in a letter to the Times, by Mr. E. G. Wood, one of the members 
of the Photogrpahic Society. He says : 

"The alarm that may be excited by such a paragraph would be quite unfounded, 
for the detection of the fraudulent note is very easy. 

** The water-mark of the bank-note results from a difference in the substance of 
the paper, and is only visible by transmitted hght ; that is, when the note is held 
up so uiat the light may pass through it, it being in the body of the paper. 

*• Now, the imitated watermark would be on the surface only, and it would 
be produced by a sUght darkening of the front of the note, corresponding exactly 
with the thicker portions of the paper of the note it was copied from; and would, 
therefore, be visible by reflected light as well as by transmitted light, and would 
be on the front only, and not on the back as well ; consequently, by doubling a 
note so produced, so as to see at the same time part of the back and part of the 
front, the fruud would be at once detected, as the watermark would not be on 
both." 

CoUodion Process. — Mr. John Stewart, of Bome, has communicated to his 
brother-in-law. Sir John F. W. Herschel, an ingenious method, in part discovered 
by M. Heilmann, of taking from glass negative — positive impressions of different 
dimensions, and with all the dehcate minuteness which the negative may possess. 
The plan is as follows : — the negative to be reproduced is placed in a slider at one 
end of a camera or other box, constructed to exclude the light throughout. The 
surface prepared for the reception of the positive — whether albumen, collodion, 
or paper — ^is placed in another shder, as usual, at the other extremity of the box, 
ana intermediately between the two extremities is placed a levva. Tck» TLft^^v^^^Ss^ 

5 resented to the ^ght of the sky, care being taken t\ia\. xvo t«5^ «!vi\«x >i}aa \i<a^\svsX» 
iose traveling the partly transparent negative. TYve%ft t*.^^ «x«> x^cevs'a.?^ -aska. 
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directed by the lens upon the Bendtive surface, and the impression of the nees> 
tive is there produced with a rapidity proportioned to the light admitted, and ute 
sensibility of the surface presented. By varying the distauees, any dimension re- 
quired niay be given to the positive impression. Thus, from a medium-sized 
negative, have been obtained negatives four times larger than the original ; and other 
impressions reduced thirty times, capable of fi^rin^ on a watch-gMse, brooch, or 
ring. Upon the advantages of the microscopic mmnteness of this process, 8ir 
John Herschel observes, the publication of concentrated microscropio editions (^ 
works of reference, maps, atlases, logarithmic taMes, or the concentration for 
pocket use of private notes and MSS., &c. &c., and innumerable other similar 
applications — is brought within the reach of any one who posaessea a small achro- 
matic object glass of an inch or an inch and a-half in diameter, and a braas tabe, 
with slides before and behind the lens of a fitting diameter to receire the {date or 
plates to l>e operated upon, — central or neariy central rays only being required.— 
See Mr. Stewart's letter in The Athenaum, Ko. 1341. 

Colouring Thotographu. — M. Tardieu, of Bennes, has patented a process called 
*' Tourderochromy," which is applicable only to such photographic pictures as are 
taken on transparent paper, or on glass, or other transparent material. It 
consists in applying oil or other colours at the back of the picture, so as to give 
the requisite tints to the several parts of the photograph. 

Crayon DaguerrMifpes. — M. Mayall has invented an apparatus by which he 
produces an effect of arrangement siniilHr to that of a crayon portrait. "Br its 
means a more truthful gradation is obtained, and the force in the features of the 
face is freed from that exaggeration hitherto inseparable from the {woceas ; the 
tint being harmonious and neutral. — ^the various textures <^ flesh, hair, drwpery, 
discriminat-ed with a painter's taste. The mechanical arrangement of this iu- 
vention consists of a slowlv-revolrin^ disc, arranged on a supptMrt like a fire- 
screen, and having a central opening m the form of a large star. This disc b 
carried between the forks of a iramepiece, the stem of which is adjustable as to 
height in the pedestal. To keep the disc in motion, an arrangement of dockwcrk 
is attached to the framing, — the actuating springbeingoontained in aboz, dririnj^a 
spur-wheel and gear with a pinion on the spindle of the fly. The screw for settin.'; 
the disc up or down is at a certain point . This apparatus is interposed between the 
object, or sitter, and the camera ; and the central portion of the star is made 
large enough to admit the rays from that part of the object which is to be shown in 
strong light, whilst the rays from those parts which are to be gradually shaded off 
to a dark background are partially intercepted by the points of the star. In thi' 
way the intensity of the light is gradually aestroyed, and the softened-off 
" crayon" eff'ect is produced. The apparatus is applicable to every description of 
camera, — and by placing it nearer to or further from the lens, any portions of the 
image may be so softened off: 

Engraving on Steel. — A discussion has taken place at the Paris Academy of 
Sciences, between MM. Arago, Biot, and Chevreul, as to the respective rights 
of Mr. Talbot, of London, and M. Miepce do St. Victor, as to the invration 
of Photographic Engraving on plates of Steel. The processes of these chendsts 
are different. Mr. Talbot uses. Tor the substance impressible to light, a mixture 
of gelatine and bichromate of potash, which is modified and browned on tho 
inmiediate contact of light, and otdy where the light acts, whilst the part 
covered by the otyect to be copied remains untf)uched, and may always be 
removed hj water. M. Niepce has aimed to perfect the process whi(^ his 
uncle, the inventor of heliography, described in the year 1827. The sensitive 
substance is a solution of )>itumen in essence of lavender, applied in a layer; 
this varnish changes its properties while under the action oi light. The parts 
exposed to the sun >>ecomc insoluble in a mixture of essence of lavender and oil 
of petroleum, so that they may be easily separated from the soluble part not 
impressed, which represents the image to be reproduceil. The liquid employed 
by Mr. Talbot for biting in on steel after his design, is bichloride of platinum; 
and that of M. Niepce, a mixture made of one part of nitric acid, eight parts of 
distilled water, and two of alcohol. We mention only these general facts, the 
details belonging more especially to the domain of technology upon steel. Th? 
particulars are, however, too lengthy for quotation. They wm be found in No3. 
V^2H and 1331 of the Athenaum. 
Mecmuring the Sun'8 Light. — ^It is "weW. "knoNOi >i)aBA. V>[V6 ^^.-^ec -<gTC:^«r<id for 
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photography grows more or less black bj rays of light falling on it. M. Schall, 
of Berlin, has taken advantage of this property in photographic paper to determine 
the intensity of the sun's, fight. After more than 1500 experiments, M. Seliall 
has succeeded in establishing a scale of all the shades of black which the action 
of the solar light produces on the photographic paper — so that, by comparing the 
shade obtained at any given moment on a certain paper with that indicated on 
the scale, the exact force of the sxm's light may be ascertained. Baron Alexander 
von Humboldt, M. de Littrow, and M. Dove, have congratulated M. Schall on 
this invention, which will be of the highest utility, not only for scient^c labours, 
but also in many operations of domestic and rural economy. 

Photographic Paper. — Dr. Mansel, of Guernsey, has communicated to the 
Atheiueum an ingenious method of preparing Iodised Paper. Instead of using 
the air-pump for freeing the paper from particles of air, the Doctor, having cut 
the paper, somewhat larger than the picture, folds up the margin all round, so 
as to form a shallow paper-pan : this is placed on a clean piece of plate glass ; 
pour into it freely the usual solution of iodide of silver in hydriodate of potass, 
and by a few rapid movements of '* va-et-vient," the paper in a second or two is 
completely flooded : continue to wave the fluid over the paper until it acquires a 
violet tint ; the excess of iodide is now poured off, and the paper pinned up to 
dry. As soon as it is dry, wash it in many waters, making a point of not con- 
tinuing this washing for more than ten or mteen minutes. In this way you get 
a paper thoroughly and most evenly impregnated with a thick body of iodide of 
silver, insuring a &ie uniform tone to the negatives. 

Bice Paper Photographs. — A Correspondent of the Mechanics' Magazine has 
used for camera operations. Rice Paper' from India, China, &c. : its characteristic 
ceUular structure affording the advantage of obtaining a photograph possessing 
qualities of softness and depth of tone not obtainable on ordinary paper. The 
most convenient method of applying the solutions appears to be that of saturation 
— one surface being finally brought into contact with the sensitive reagent, as in 
the calotype, &c. When the Rice-paper has received the prehminary treatment, 
it should Be dried under gentle pressure, to preserve its flatness, until the period 
of ezposnre. It is best kept in contact witn the camera-tablet by means of an 
interposed film of fluid. 

Stereoscope Application. — M. Claudet has described to the Society of Arts, his 
Stereoscope, by which he has illustrated various curious phenomena of vision ; 
adding that Sir David Brewster, in a paper read before the British Association 
in 1849, on various phenomena of binocular vision, brought forward a Stereoscope 
based on the principle of the refracting Stereoscope of Prof. Wheatstone, par- 
ticularly adapted to the inspection of Daguerreotype pictures, and formed of two 
semilenses, which Sir David Brewster cSled the Lenticular Stereoscope. Some 
time after. Sir David, being in Paris, had occasion to give the description of this 
instrument to M. Duboscq Soleil, an optician of that city ; who, struck vdth the 
advantages o£ applying the Stereoscope to photographic pictures, constructed a 
number of these instruments for that purpose. In tne beginning of 1851, some 
were exhibited at one of the soirSes of^Lord Rosse, with Daguerreotype pictures, 
and the effect produced a considerable interest. From that moment the attention 
of English photographers was awakened, and M. Claudet immediately began to 
execute Daguerreotype pictures and portraits for the Stereoscope. M. Claudet 
then proceeded to explain how flat pictures could give the illusion of real 
models, with all the effect of relief and distance. 

Photography on Wood. — Mr. Langton, of Manchester, has produced some 
beautifid specimens of Photography, taken upon Wood; by which process, 
portraits, landscapes, &c., could oe produced on any smooth piece of wood, 
duly prepared ; and thus even wooden snuff-boxes, nand-screens, &c., may be 
decoratea with portraits, or scenes from nature, or copies of works of art, at a 
cost much less than Daguerreotypes on metal plates. 

The Waxed Paper Process descnbed by Dr. Percy, to the Photographic Society, 
will be found in the Mechanics' Magazine, No. 1553. 
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iBattttal ^tstots* 

ZOOLOGY. 

PBOFESSOB AOASSIZ ON THE COLOUB OF ANIMALS. 

Prof. Agassiz is of opinion that the coloration of the lower i 
living in water, depends upon the condition, and particularly upon 
the depth and transparency of the water in which they live : that 
the coloration of the higher types of animals is intimately related to 
their structure ; and that the change of colour which is produced by 
age in many animals is connected ^ith structural changes. Colora- 
tion is valuable as an indication of structure ; and it is a law unive^ 
sally true of yertebrated animals, that they have the colour of the 
back darker than that of the sides ; and that the same system of 
coloration prevails in all the species of a genus, partially developed 
in some, but recognisable when a large number of species is examined. 
— Jamesori's Jov/rncU, No. 109. 

WEATHER AND DISEASE. 

At the late meeting of the British Association, Dr. Lankester, in 
connexion with the registration of the phenomena of life, as affected 
by changes in the weather, &c., called attention to an effort that was 
now making to register the occurrence of disease in conjunction with 
the state of the weather. Mr. Milner stated that season seemed to 
have an influence on the weight of man. He had weighed the 
prisoners in Hull gaol, for five years, and had found that they 
regularly increased in weight from April to November, and de- 
creased in weight from November to March. The diet was the same 
all the year round, as was also the temperature. Dr. Fowler pointed 
out the importance of warm clothing and fi^sh air to longevity. He 
was now eighty-eight years old, and attributed his vigour to clothing 
himself warm and sleeping with his bed-room window open. 



CHANGE IN THE COLOUR OF THE HAIR. 

Dr. Allen Darnell, in a Dissertation which gained the Gold 
Medal in the University of Edinburgh, relates : — Grief, fear, and 
other emotions, are well known to alter the character of the secre- 
tions, and such mental conditions are also known to have been the 
proximate causes of these sudden changes in the hair. The hair of 
a lady, in my own family connexion, from some distressing circum- 
stances which deeply affected her, became gray in a single night. A 
medical man in London, less than twenty years ago, under the fear 
of bankruptcy, had his dark hair so changed in the same period, that 
his friends failed to recognise him ; but the colour in this instance 
returned as his worldly prospects revived. M. Roulin states that a 
friend of his, terrified by the prospect of losing his fortune, had the 
hair od the side on which he reposed turned to gray in a single night 
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DISTRIBUTION OP THE BLOOD-VESSELS, &C., IN THE LUNGS. . 

Dr. James Newton Heale, in a paper read to the Royal Society, 
after referring to the discrepancies in the opinions entertained by 
anatomical writers, both with respect to the distribution and to the 
functions of the blood-vessels with which the lungs are suppHed, 
gives the leading features in which the observations made by him 
differ from those which have hitherto been published ; and, in con- 
clusion states that sufficient has been adduced to confute the opinion 
that there is one set of vessels for the nutrition of the lung in its 
ordinary acceptation, and another for the respiratory function. With- 
out doubt the bronchial (so-called) vessels and tBe pulmonary are 
distinct, both as to their distribution and functions ; the one being 
for the purposes of breathing, while the other solely supplies the 
cellular tissue of the organ. 

NATIVE AUSTRALIANS. 

Two Australian men, natives of Cape York, Torres' Straits, have 
been exhibited to the Ethnological Society. They were brought to 
England, by Captain Strickland, of the Scotia. They are black, 
tall, handsome men, hair black, not curled, nose prominent, and but 
little spread over the face, lips not thick, stout broad chests, Hmbs, 
both upper and lower, less muscular than Europeans of the same 
stature. Mr. Brierly, who knew one of the men at Cape York, 
when he visited that part of the world, exhibited sketches, charts, 
and a panoramic drawing, showing Cape York, Evans' Bay, Port 
Albany, and islands in the neighbourhood, and containing drawings 
of canoes and natives. The two Australians at once recognised the 
drawing of their own coast, and exhibited great pleasure in looking 
at it. Mr. Brierly placed on the table an extensive vocabulary col- 
lected at Cape York, and others collected in the islands of Torres' 
Straits, also sketches of canoes and scenery of tropical Australia. 
The following, from Torres' Straits islands were likewise placed on 
the table — a tortoise-shell mask worn in their kaubs or dances, a native 
drum covered with lizard skin at one end, specimens of baskets, 
matting, rope made from creeping plants, fishing lines, hooks, large 
]>amboo tobacco pipe, and various sheU ornaments. Mr. Brierly 
described the several tribe^ and their relative geographical position 
on the peninsula in the neighbourhood of Cape York. The curious 
raised scars (Gori) upon their shoulders and chests were exhibited to 
the Society, together with sketches of similar ones upon women. 
Mr. Brierly's descriptions had especial reference to the two Aus- 
tralians. 

"EARTHMEN" from SOUTH AFRICA. 

The BO-called Earthmen, from the Orange-river, South Africa, 
have been exhibited and described to the Etlmological Society. They 
consist of a boy and girl, stated to be fourteen and sixteen years of 
age respectively, and are only three feet three and a half inches in 
stature. Their heads are well developed, and tVvevx i^^QX«e> ^ax^\i^»»>.- 
tiful. Their actions sure graceful. T\ie\r voices, n«w«5v», ^a^^'^'^^> 
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singing, action, and happy playing about the room, indicate them to 
be children. The evidence of their age obtained by Mr. George, 
who has the care of them, is unsatisfactory even to him, and there< 
fore we rely on the evidence which the children themselves present 
No ethnological writer admits of Earthmen in his works. The 
Honorary Secretary's opinion was received that they are young 
Hottentots. 

ABORIGINES OP NEW HOLLAND. 

Dr. Heywood Thomson has communicated to the Ethnological 
Society, a paper containing observations on some tribes in the neigh- 
bourhood of the Castlereagh and Lochlans branches of the River 
Macquarie, lat. 35° south, and long. 147" east ; some on the tribes 
around Moreton Bay, lat. 27° south, and long. 153" east; the&t>kea 
Bay tribe near Sydney, lat. 34** south, and a tribe inhabiting 
Albany Island, Torres Straits, lat. 11" south, and long. 143" east 
Several tribes which formerly inhabited the Castleres^h and Lochlans 
branches of the Macquarie are now extinct. The Castlereagh tribe 
now musters about one hundred ; the Mole tribe, with the Dariing 
River blacks, scarce two hundred ; the Began blacks, about a hun- 
dred. Such are the miserable remains of tribes once numerous and 
powerful. These all possess the same physical characters as the tribes 
inhabiting the coast near Sydney, of which the Broken Bay and 
Hunter River may be selected as the types. — See the entire paper in 
the Literary Gazette, No. 1880. 



• AZTEC (?) CHILDREN. 

Two strange children, a girl and a boy, were brought to London firom 
the United States, in June last, and by aid of well-contrived advertise- 
ment and crafty puff, the adventurer, who exhibited the little folk, 
drew a considerable share of public attention to their fantastic Iricks. 
They had their trumpet- tongued avant-courier, " the book," in which 
it was stated thai the children were discovered in a mysterious dty 
called Iximaya, in the unexplored and trans-Cordillera region of Vera 
Cruz, — in short, that they were the descendants of Aztecs driven 
out of Mexico by Cortez. A warm controversy was raised as to the 
historical evidence on the subject, by which means the public were led 
away from the main question. We can only ouote such opinions as 
relate to the children themselves. Professor Owen gives the follow- 
ing as the result of his examination of the so-called Aztecs : — 

" Their pure deep olive complexion, without admixture of the reddish or jel- 
lowish rete rmmoKum characteristic of the Indian races, indicates them to be of 
Spanish- Mexican parents; the long, glossy, jet-black hair, curled in natural ring- 
lets, is still more opposed to the idea of the children being of pure Aztec or Indian 
Mexican origin. The complexion being lighter upon the trunlc than upon the face, 
hands, and ftet, indicates that the children had been clothed from infancy. The 
state of the dentition shows the boy to be about eleven years old, and the giri 
about seven or eight years. The chief peculiarities in these children are the ab- 
normal arrest of development of the general stature, and the special arrest of 
development of the brain and brain-case, producing a size and shape of head like 
that in hemicephalous monsters. The abftetvce. oli \>\«> VQ^«^ of contimious con- 
lersatioa, tiio paucity of terms, the vaut o£ ^o^ex \o ccnixv<:c\.\2Ei.^ teysxk'^ri&k.^lBA 
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rerb in a definite proposition, and other signs of the inferior intellectual condi- 
tion of the children, accord with this malformed state of the brain. Professor 
Owen detected other indications of a malformed state in the boy — viz., the con- 
genital absence of one of the joints of the little finger ift each hand; and a con- 
tracted state of the elbow-joint in both arms. The height of the boy is 36 inches, 
and his weight is 23 lbs. : the height of the girl is 31 inches, and her weight 20 lbs. 
The pulse in both is 80 per minute, becoming more rapid on exertion.". 

The Professor's general conclusion is that these children are not the 
representatives of any Aztec or other Indian race, but accidental in- 
stances of arrested growth and development of particular individuals, 
either of pure Spanish Mexican origin, or with some slight admixture 
of Indian blood. — Literary Gazette^ No. 1904. 

Dr. J. Warren, of Boston, has been led by his examination of 
them to the following conclusions : — 

"1. That these children are possessed of a very low degree of mental and 
physical organization, but are not idiots of the lowest grade. 2. That they 
probably originated from parents belonging to some of the mixed Indian tribes. 
3. That they do not belong to a race of dwarfs, because history teaches us the 
truth of the doctrine stated by Gteofiroy St. Hilaire, that dwarfs cannot perpetuate 
their kind." 

Mr. E. G. Squier thus corroborates Dr. Warrens view : — 

** The Oommandant of the Port of La Union, in the State of San Salvador, Cen- 
tral America, informs me that they were born somewhere near the town of Santa 
Ana, va that State, of parents, one of whom certainly, if not both, was dwarfed or 
deformed and imbecile. The Indians residing in the vicinity of Santa Ana are 
civilized, and centuries ago adopted Spanish customs and the Spanish language. 
So far as I could discover from a few words of their ancient language which came 
into my possession, they belong to the Choluctecan or Chorotegan stock, which, 
before the conquest, extended over a part of San Salvador, Honduras, and Nicar- 
agua, but which was chiefly concentrated around the Gulf of Fonseca." 

Dr. R. J. Latham, the Ethnologist, has stated to the British Asso- 
ciation his opinion, as follows : — 

" Considering that representations of heads similar to those of the two so-called 
Aztecs are found on certain Mexican monuments — that in the case of the Lacou- 
don and Indians, on the frontiers of Vera Paly and Yucatan there is an actual in- 
stance of a still-existing imperfect independence : that there is special evidence 
to the existence of goitre in the locahties around, it is considered that the indi- 
viduals in question represent the American analogies of the European cretin, 
where the same conditions that have made arrest of development endemic, have 
preserved an imperfect independence." 



NEW RODENT. 

Mr. Waterhouse has described to the Zoological Society a new 
species of Rodent from South America, remarkable for having a very 
siiort tail and strong fore-feet, furnished with large and nearly 
straight claws. It was from the province of Mendoza, having been 
recently sent by Mr. Bridges, after whom it was named by Mr. 
Waterhouse Hesperomya Bridgesii. 



NEW RHINOCEROS. 

A LETTER has been read to the Zoological Society, which had 
been addressed to Dr. Gray by Mr. Oswell, respecting the discovery 
of a Rhinoceros by himself and Captain Vardon, in the country about 
the river Limpopo, which they at the time considered to be a new 
species, as it probably is. The homa of th.\a «Si\maX,\ycw\.^^»Vvsvaa 
by ColoDd Steele, and about to be pr«i8eivY«0L \>3 \i2axi Na ^^ ^x>i<.v^5o. 
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Museum, were exhibited to the meetoig. Their peooHarify 4 
in the forward direction of the lower horn, the end of wluoh ii evi- 
dently worn away by ^n tact with the ground in feeding. 

WHY DOES THB CHAMELEOIT OHAiraS OOLOUB! 

Mb. H. N. Tubkbb has, in the proceedings of the Zodogicil 
Society, and, more recently, in the October niunber of the Annalt 
of Natwral History, called attention to Van der Hoven's resendieg 
on the well-known colour-changing peculiaritiee of the C3iameleoiL 
Mr. Turner writes from persoi^ observation of tiie phenomeDon, 
having had a live chameleon for some time in his possession. It 
has been generally imagined that the purpose of this smgokur fiunlty 
accorded to the chameleon, is to enable it to accommodate its wppmX' 
ance to that of surrounding objects, but the observations of Van der 
Hoven and Turner do not &vour the idea, but rather seem to nega- 
tive it. The box in which Mr. Tumer^s chameleon was kept ivas of 
deal, with a glass at the top, and a piece of flannel laid at the bot- 
tom, a small branching stick bein^ mtroduced by way of a perdi. 
He introduced at various times pieces of coloured paper, covering 
the bottom of the box, of blue, yellow, and scarlet, but without the 
slightest effect upon the appearance of the animal. Considering that 
these primary colours were not such as it would be likely to be 
placed in contact with in a state of nature, he next tried a piece of 
green calico, but equally without result. The anima] went through 
all its usual changes wiUiout their being in any way modified by the 
colours placed underneath it. The general tints approximate, as 
may be readily observed, to those of the branches of trees, just as 
those of most animals do to the places in which they dweU; but 
Turner did not observe the faculty of changing called into play with 
any apparent object. It is only when the light is removed that the 
animal assumes a colour which absorbs but little of it. 



THE OBEAT ANT-BEAB. 

A FINE living specimen of this comparatively rare animal has been 
exhibited in the Zoological Society's Gardens in the Regent's PariL 
It is stated to be the &^t specimen brought alive to England ; and 
has accordingly excited considerable attention. In the lAUrwni 
Gazette, No. 1916, we find the following scientific yet popular 
account of the animal, from the pen of a Cuvierian contributor : — 

"When we were introduced to this, the latest novelty at the noble 
vivarium in the Kegent's Park, we found the animal busy sucking 
and licking up — ^for his feeding is a combination of the two actions — 
the contents of a basin of squashed eggs. The singularly long and 
slender head, which looks more like a slightly-bent proboscis, or some 
such appendage to a head, was buried in the basin, and the end of 
the lithe and flexible tongue, like a rat's tail, or a writhing black 
worm, was ever and anon seen coiling up the sides of the basin, as it 
was rapidly protruded and withdrawn : the yellow yoDt was draping 
with the abundant ropy saliva secreted during the feeding process 
from the exceedingly small lenimi«\ uiouVNx •, i«t ^^ \vk^ ve^^t^^ 
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slit open, as in the ordinary construction of the mouths of quadru- 
peds ; and the head, viewed sideways, seems devoid of mouth : but 
this important aperture — by some deemed the essential character of 
an animal — is a small orifice or slit at the end of the tubular muzzle, 
just big enough, apparently, to let the vermiform tongue slip easily 
in and out. The tongue, the keeper told us, was sometimes pro- 
truded as far as fourteen inches from the mouth. 

By the Qjuarani Indians the beast is known by the name 
'* Youroumi," which D'Azara tells us* signifies in Spanish " boca 
chica," or "little mouth." The Portuguese and Spanish Peons 
call it " ramardoua," or by a name equivalent to ** ant-bear." The 
systematic denomination of the animal in the Zoological Catalogues 
is Myrmecopkaga jubatay or the " Maned Ant-eater." This appella- 
tion would very well suit the animal if, as most spectators commonly 
imagine at first sight, its head was where its tail is ; for the latter 
appendage is that part of the animal on which the hair is most 
developed after the fashion of a mane, whilst the actual head appears 
much more like a tail, of a slender, almost naked, stiff, rounded 
kind. The body is wholly covered by long, coarse hair, resembling 
hay, rapidly lengthening from the neck backwards to six or eight 
inches, and extending vertically upwards from along the upper border 
of the long tail, and downwards from its under border, to the length 
of from ten to eighteen inches. The colour of the ant-bear is 
greyish brown, with an oblique black bland bordered with white on 
each shoulder. The animal measures about fomr feet from the snout 
to the root of the tail, and the tail is three feet long, resembling a 
large screen of coarse hair. When the animal lies down, it bends 
its head, which is about a foot in length, downwards and backwards 
between its fore-legs, slides these forwards and crosses them in front 
of the occiput, sinks its haunches by bending its hind-legs and 
bringing them close to the forefeet ; then, leaning against the wall of 
its den on one side, it lays the broad tail over the other exposed side 
of the body, by a side-bend of that part, like the movement of a door 
or screen. Nothing is now visible of the animal but the long coarse 
hair of its natural and portable blanket. Those who may be so 
unlucky as to visit the animal when it is enjoying its siesta, will be 
unable to form any conception of its very peculiJEir shape and pro- 
portions — an oblong heap of a coarse, dry, greyish thatch is all that 
is visible. If, however, the keeper should luckily enter the den with 
any new dainty, in the shape of cockroaches, crickets, maggots, or 
m^-worms, to tempt the huge insectivore, the quick -hearing animal 
unveils its form by a sweeping movement of the thatch outwards ; 
the tail that supports it rotating as if joined by a kind of door-hinge 
to the body ; the head is drawn out from between the fore-hmbs ; the 
limbs are extended, and the entire figure of this most grotesque of 
quadrupeds stalks forth. The limbs are short ; the fore-limbs grow 
rather thicker to their stumpy ends, which look as if the feet had 
been amputated. Not any of the figures that have been published 

* Httioire det Quadrupeda du Paraguay , ncA.. \. -^ . ^ . 
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of the beast give this characteristic ; they have all, in hct, been ttkea 
from stuffed specimens. No trace of claws is visible where thej 
are usually seen, at the fore part of what seems to be the foot, as 
applied to the ground ; for the part so applied is ihe outer side of the 
foot, which is covered by a thick prominent callosity : the four toes, 
with their claws, are bent inwards, and are of very unequal length. 
We were very curious to inspect the conformation of this most 
singular part of the animal, which is also the most formidable member, 
and, indeed, bears the sole weapon of defence which the beast pos- 
sesses. The innermost toe, answering to the thumb on the fore-hmb 
of the neighbouring chimpanzee, is the shortest, being about an indi 
in length, and with a claw of half an inch. The second toe is tivo 
inches two-thirds long, with a claw of about two inches in lengtiL 
The third toe is shorter but much thicker than the seo(md ; it 
measures to the base of the claw one inch two-thirds, but it supports 
a strong, curved, sharp-pointed claw of three inches in length, and 
about the same in the circumference of its base : this is the imitru- - 
ment by which the ant-eater mainly effects the breach in the walls of 
the termite fortresses, which it habitually besieges in order to prey 
upon their constructors and defenders. The great daw is bent 
inwards during the ordinary progression of the animal, in order to 
preserve its point and trenchant border in sharp working trim. The 
fourth toe, of equal length with the third, is much less strong, and 
is terminated by a claw of only half an inch in length. A fifth toe 
seems to be buried in the outside callosity on which the animiJ rests 
its stumpy foot while walking. At the back part of the sole, or 
what should be called the j^Jm, of the fore-foot, is a second laige 
callosity, which receives the point of the great claw in its usiuJ 
state of inward inflection. Against this ca&osity the a.niiTu^.1 presses 
the claw when it seizes any object therewith, and Azara av^v that 
nothing can make the ant-bear relax its grasp of an object so seized. 

Travellers affirm that the jaguar is sometimes found dead, unable 
to extricate itself from the tenacious grasp of one of these great ant- 
eaters, which it had unwittingly attacked. The muscular force of all 
the animals of the low mammalian order, to which the myrmeco- 
phagse belong, resembles that of the cold-blooded reptiles in tlie force 
and endurance of the contractile action ; and, like the reptiles, the 
sloths and ant-bears can endure long fasts. The hind-feet of the 
maned ant-bear are actually as short and stumpy as they appear to 
be : at their fore part are seen five short claws : three close together 
in the middle, and the first and fifth smaller and a little apart from 
the rest : a slight tendency to an inward bending may be noticed in 
this foot : the heel is long, and the whole sole is callous, the animal 
being what is called plantigrade. 

It walks slowly, and as if with pain, with its body almost touching 
the ground. Azara says, that when it is hard pushed it strikes off 
into a sort of gallop, but cannot attain to half the speed of a man 
running. When overtaken, you may keep him at his own speed by 
well-administered kicks ; but, if too hard pressed, he squats on his 
broad haunches and threatens wit\i\i\a ^vfedxJM^T^-iS^^R^. "Woe to 
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the unlucky or heedless aggressor whose arm or leg may be so 
seized ! The strength of l£e grasp will sometimes break the bone : 
the ant-bear never voluntarily lets go, and the limb so grasped can be 
with difficulty extricated, even after the animal has been killed. To 
put the beast, however, hor8 du combat, no other weapon is needed 
than a stout stick : *' With this," says Azara, " I have killed many 
by dealing them blows on the head, and with the same security as if 
I had struck the trunk of a tree. With a mouth so small, and 
formed as above described, the ant-bear cannot bite ; and if it could, 
it would be useless, for it has no teeth. In this respect, and in the 
suctorial character of the mouth, which resembles that of a kangaroo 
in the pouch, the ant-bear retains throughout life unmature characters, 
which are transitory in higher organised quadrupeds. The eyes are 
small, rather sunk, the Uds devoid of lashes, with a crescentic de- 
pression above and beneath them ; the ears are rounded and short ; 
the nostrils are large and crescentic ; the tongue is slender, cylin- 
drical, gradually tapering to a point, sixteen inches in length, and, 
when retracted, drawn into a sheatji, which, with its muscles, extends 
beneath the neck and under the breast-bone. 

Like a lawyer, the tongue is the chief organ by which this animal 
obtains its livelihood in its natural habitat. The warmer latitudes of 
South America, to which part of the world the ant-bear is peculiar, 
abound in forests and luxurious vegetation ; the insects of the ant 
and termite tribes that subsist on wood, recent or decaying, equally 
abound. With one hnk in the chain of organic interdependencies is 
interlocked another ; and, as the surplus vegetation sustains the sur- 
plus insect population, so a peculiar form of manunalian life finds the 
requisite conditions of existence in the task of restraining the undue 
multiplication of the wood-consuming insects. The great ant-bear 
seeks in preference the large and firmly-cemented fortifications of the 
white ants. Its makes a breach in these dwellings by means of its 
powerful foi'e-claw ; and as the ants swarm forth it licks them up, 
and introduces them into its mouth by rapid movements of protru- 
sion and retraction of the long tongue, which is lubricated by an 
adhesive saliv£^. 

" No one," says Azara, " need wonder that so large a beast should 
be able to derive its sustenance from such minute prey, who is made 
aware of the myriads of the insects each ant-nest contains ; and that 
in some districts these nests are crowded so as almost to touch each 
other." He adds, that "some persons have preserved the ant-bear 
alive, and have succeeded in transporting him alive to Spain, by 
feeding him with crumbs of bread, morsels of meat, and flour and 
watfer." 

The specimen now exhibiting at the Zoological Gardens was one 
of a pair, captured near the Rio J^egro, in the Southern Province of 
Braal, and shipped for England by some German travellers. The 
male died on the voyage; the female arrived a short time since, 
and was exhibited in Broad-street, St. Giles's, until purchased by the 
spirited administrators of the Zoological Societv'a tvmd& i"cyc '<s\\fc ^»Qssv 
of £200. The Council, in effecting this p\xrc\iaa»,\kai^^ ^cr^m '<iM65^ 
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they comprehend their duties in a wide and liberal sense ; and that 
not the least of these is to secure for exhibition, when possible, every 
rare animal which has not before been seen alive in JElngland, irre- 
spective of difficulties or expense in maint^iining such acquisitioiis 
alive. 

This animal has been engraved in the Illustrated London Newij 
No. 648. The figure of the Myrmecophaga jubata, given byBuffon 
iu the tenth volume of his great Natural History, in 4to, plate 29, as 
well as that subsequently published by Dr. Shaw in the Muteum 
Leverixinum, plate 12, were both derived from stuffed specimens, and 
have the inevitable defects and short-comings of such. All other 
figures, so far as we know, have been copies of these. 

In conclusion, we may remark that, large as the ant-bear is in 
comparison with the animals on which it naturally feeds, th^re appear 
to have been still larger ant-bears in the old times of South Ame> 
rica. Fossil remains of nearly allied quadrupeds have been detected 
in both the fresh- water deposits and bone-caves of the posi-pliooene 
period in Buenos Ayres and BraziL 

Professor Owen detected in the fossil fragment of the hax^ part of 
a skull, brought over, with other evidences of the extinct ma^mm^li* 
of South America, by Mr. Darwin, marks of affinities to the ant- 
eaters. The chief instrument in obtaining food in the existiiig 
ant-bear is its tongue ; and this singularly elongated organ is more 
remarkable for its muscular structure and prehensile power than for 
its sense of taste. Now it appears that the tongue, in wiy^mm^a^ 
has two principal nerves, one for movement and one for sensatioo, 
and that these nerves emerge by separate holes from the brain-<Me. 
The motor nerve (ninth pair in man) is proportionally very large in 
the ant-bear, and so, therefore, is the hole in the skull for its pas- 
sage. 

The great Cuvier, in his canons for the interpretation of fossil re- 
mains, had laid it down that '* the first thing to be done in their 
study was to ascertain the form of the molar teeth.*'* But both jaws 
and teeth were wanting in the fossil under the consideration of oar 
anatomist. He had to look out for other evidences. The first that 
seems to have arrested his attention was an unusually large and de^ 
cavity in the portion of the skull to which the bone of the tongue ii 
tied, and which led him to infer an unusual development of that 
organ. He next discovered "a more certain proof of the extent of 
its soft and especially muscular parts, in the magnitude of the fora- 
men for the passage of the lingual or motor nerve. This foramen" 
was "fully twice the size of that which gave exit to the fitfth nerve: 
its area was oval, and readily admitted the passage of the Httie 
finger, "f Here, then, was evidence that the nervous matter destined 
to put in action the muscular part of the tongue was equal to half of 
that nervous matter which influences the whole muscular system of 
a man. No other known living animal ofiered any approximation 

• *' La premi6re chose kfaire dans I'etude d'un animal fossile est de recon- 
naitre la forme de sea dents molaires." 

t Ibtril Mammalia qfthe Voyage cfthe Beag{«, 1840. p. 58. 
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to the peculiar proportions of the lingual nerves of the fossil animal 
in question^ except the great ant-eater ; hut the size of the animal 
indicated hy the fossil was three times that of the Myrmecophaga 
fubata. For this strange monster, thus partially restored from the 
rains of a former world, Professor Owen proposed the name of Glosso- 
therium, which signifies tongue-heast. 

Independent and contemporaneous evidence of such a creature was 
given by Dr. Lund, a Danish naturalist resident in Brazil. In a 
"View of the Fauna of Brazil, previous to the last Greological Revo- 
lution," the author thus intimates his discovery: — "Among the 
fossil remains here (limestone caves of the province Minas) I have 
discovered traces of the last-named genus (Myrmecophaga), which 
are, however, too imperfect to enable us to determine more accurately 
its relation to existing species. The fragments indicate an animal of 
the size of an ox ; wherefore I propose for it the name Myrmecophaga 
gigcmtea."* Were the insect prey of these antediluvian ant-eaters 
correspondingly gigantic ? 

Mr. Pettigrew has communicated to the Literary Gazette, No. 
1917, the following" additional notice from the "Travels through 
Spain,'' by Sir John Talbot Dillon, published in 1780, 4to. It is 
there stated that a specimen of the "Ant-bear, from Buenos Ayres, 
called by the Spaniards Osa Palmer a, was alive at Madrid in 1776, 
and is now stuffed and preserved in this cabinet (Royal Cabinet of 
Natural History, Madrid). The people who brought it from Buenos 
Ayres says it differs from the ant-eater, which only feeds on emmets 
and other insects ; whereas this would eat flesh when cut in small 
pieces, to the amount of four or five pounds. From the snout to 
the extremity of the tail this animal is two yards in length, and his 
height is about two feet. The head very narrow, the nose long and 
slender. The tongue is so singular, that it looks more like a worm, 
and extends above sixteen inches. His body is covered with long 
hair, of a dark brown, with white stripes on the shoulders ; and when 
he deeps he covers his body with his tail " p. 77. This accoimt 
corresponds very accurately with that of the animal now exhibiting 
at the Zoologictd Gkirdens ; and an exceedingly good representation 
of it is also given in Sir John Dillon's work, plate 2, not derived 
fflther frt)m the pubhcations of Buffon or Shaw, as stated in the 
Gussette to be the sources whence all others have been obtained. 

I have been fortunate enough to see the present hving specimen 
tinder great advantages, and was most particularly struck with two 
circumstances : the singular hinge-like maimer in which the animal 
woriu its tail when having laid itself down, throwing it over the 
whole of its body, and enveloping itself completely ; and the peculiar 
Tibratory motion of the long vermiform tongue, when protruded from 
the mouth in search of food. The tongue is not shot forth and re- 
tracted, like that of the chameleon, but protruded gradually, and 
vibrating all the time, and in the same condition withdrawn into the 
mouth. 

* Magadne of Natural History , new ften«&> \^&^ , "g . *£^^ 
B 
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Mr. WaUaoe, who reoentt^ tn^eDed on the AwiMirwi and Bia 
Neerro,rdato8mtlie2;tterary(7aMtt^ No. 1918, "UMlivmgqpadiMi 
of Uiis singalar animal is a great noitj evwi in iti native ooontrf. 
In fact there ib not a ci^ in Braadl wnen it wofuld not be oonadBnid 
almost as much a curion^ aa it is here. In the eztennTe fiBimti of 
the Amazon the great ani-eater is pethapa aa abundMit aa in aaj 
part of South America^ yet daring a reaidfliice tlieve of mote tkn 
four years I never had an oroortanhy of seeing <me. Onoe onlf I 
was nearly in at the death, fiiuling a bundi of l^in iirom the ii^ ola 
specimen which had been killed (and eaten) a month pnerioaa tai^ 

nattre ftnal 



arrival at a village near the Gassiqiiiare. In its native ftnats m 
creature feeds abnost entirely on white ants, tearing open their Mrii 
with its powerful claws, and thrusting in its long and Mender longi^ 
which, being probably mistaken for a wonn, is inunediatel^ w&mi 
by scores of the inhabitants, who thus beoome an easy p«gr. The 
Indians, who also eat white ants, catch them in a aomewhat siailir 
manner, by pushing into the nest a grass-stalk, whidi the insioti 
seize and hold on to most tenacioual^. It may easily be ooooelfed 
that such a large animal must range over a corndderable eBtent of 
counlrv to obtain a plentiful supply of such food, which nirrmnntiinn, 
as well as its extreme shyness and timidity, causes it to be Imtnrdlf 
met with, and still more rarely obtained alive.** 

IHSmrOT IH BIBDS. 

The Rev. F. Statham has ccNnmunicated to the British AnooiaAao, 
a curious Exemplification of Instinct in ^rds. The author made sane 
references to tine theory of the &cial angle, as indicative cf the 
amount of sagacity observable in the animal race, — but expressed his 
conviction that this theory was utterly at fitult in the eaae of birds : 
many of those having a very acute fiiusial angle being oonaidenbb 
more intelligent than others having scarcely any fiuaal angle al M. 
Size also seemed to present another anomaly between the two fbosb 
of beasts and birds — ^for while the elephant and the hone wtn 
among the most distinguished of quadrupeds for sagaci^ and inethioty 
the btfger birds seemed scarcely comparable to the "***p»'— * onse in 
the possession of these attributes. The writer inatanoed tfaii hy 
comparing the ostrich and the goose with the wren, the robiD, As 
canary, the pigeon, and the crow ; and made some amusing ailoriaai 
to the holding of parliaments or convocations by birda of the last 
species, while the ostrich is characterized in Scripture aa the type 
of folly. The author then referred to the poisomng of two yoan| 
blackbirds by the parent birds when they found that they took 
neither liberate them nor permanently shsure their cu>tivxtj. He 
two fledgelings had bera taJEon from a blackbird's nest in the garte 
of S. Swonnell, Esq., of Surrey Square, London, and had ben 
placed in a room overlooking the garden, in a widcer cage. For 
some time the old birds attended to their wants, visited them mv- 
larly, and fed them with appropriate food ; but at last, gpettmg 
wearied of the task, or despairing of effecting their liberation, they 
appe&red to have poisoned them. TVie^ wcst« \K^k inramd suddenly 
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dead one morning shortly after having been seen in good health ; 
and on opening l^eir bodies, a small leaf — ^supposed to be that of 
Solanvm nigrum — was found in the stomach of each. The old birds 
immediately deserted the spot^ as though aware of the nefarious 
deed befitting their name. 

The reading of this paper led to the notice of several instances of 
instinct amongst aninials. Dr. Homer stated that rooks b\iilt in 
liie Infirmary trees at Hull, but never over the street. One year, a 
young couple ventured to build over the street, and for eight morn- 
ings in succession the older rooks proceeded to destroy the nest, 
when at last the young ones chose a more fitting place. Mr. A. 
Strickland, after referring to the tendency of birds to build their 
nests of materials of a colour resembling that around their nests, 
related an instance in which the fly-catcher had built in a red-brick 
wall, and used for the nest mahogany shavings. He also referred to 
the meetings of rooks for judicial purposes. He had once seen a 
rook tried in this way, and ultimately killed by the rest. Dr. Eed- 
fem drew attention to the distinction to be made between instinct, 
intelligence, and reason. Instinctive actions were dependent on the 
nerves, intelligence on the brain, but that which constituted the 
peculiar qualities of the mind of man had no material organ. Mr. 
Allis stated, that in proportion as the brain was developed in relation 
to their size in birds, was their intelligence. Thus, the goose and 
ostrich had small brains, — but the canary and wren very large ones. 
— Aihencevm. 



THE UMBBELLA BIRD. 

Mb. Wall am, in his Travels <m the Amazon, describes this sin- 
gular bird to be about the size of a raven, and of a similar colour, 
but its feathers have a more scaly appearance, from being margined 
with a different shade of glossy blue. It is also aUied to the crows in 
its structure, being very similar to them in its feet and bill. On its 
head it bears a crest, different from that of any other bird. It is 
formed of feathers more than two inches long, very thickly set, and 
with haiiy plumes curving over at the end. These can be laid back 
so as to be hardly visible, or can be erected and spread out on every 
side, forming a hemispherical, or rather a hemiellipsoidal dome com- 
pletely covering the head, and even reaching beyond the point of the 
beak; the incUvidual feathers then stand out something like the 
down-bearing seeds of the dandelion. Besides this, there is another 
oimamental appendage on the breast, formed by a fleshy tubercle, 
as thick as a quill and an inch and a half long, which hangs down 
from the neck, and is thickly covered with glossy feathers, forming a 
large pendant plume or tassel. This also the bird can either press 
to ite breast, so as to be scarcely visible, or can sweU out, so as 
afanost to ccmceal the forepart of its body. In the female the crest 
aatid the neck-plume are less developed, and she is altogether a smaller 
and much less handsome bird. It inhabits the ^oodi^V^aic^^ <5l*Cck»k 
Bio Neigro and the SoJimoes, never appealing on. \Jtift xosM^ajaS^. A\» 
B ^ 
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feeds on fruits, and utters a loud, hoarse cry, like some deep musical 
instrument; whence its Indian name, UeramimhS, " trumpet hird." 

HUNGARIAN NIGHTINGALE. 

Last autumn, says Dr. Martin Barry, I brought from the ndgh- 
bourhood of Hungary a Nightingale, Sylvia PhUomela, It wmtered 
in Scotland — I mil venture to say the only one there ; and then, 
after two months of powerful and most deUcious aongs in its cage, it 
died. — Jatiieaon'a Journal, October, 1853. 



GUANO BIRDS OF THE LOBOS ISLANDS. 

Along the sea-coast of Peru and Bolivia, within the tropic of 
Capricorn, says Dr. Hamilton, countless numberH of aquatic fowls 
exist which Uve on fish, and whose excretions are exceedingly fer- 
tilizing. In some localities, the number of guanos is enonnoos, so 
that when alarmed by discharges of fire-arms, or otherwise, they rise 
from their resting-places in such masses as cannot be supposed by 
those who have never seen these birds darkening the air like a doad. 
Guano producers change their habitation when continuously dis- 
turbed, but they do not permanently leave a locality which has long 
been frequented by them in consequence of a temporary alarm ; for, 
in such a case, they soon return to their old haunts, and totally 
abandon them only when teased by lasting annoyances. The ocean 
on the west coast of South America, within the tropics, teems witk 
fish, the quantity seeming exhaustless, and guanos equally abound, 
so that their egesta is gradually accumulating somewhere either on 
or off that desert land, and now has become an object sought after, 
not only by the Peruvian mountaineer, but by the merchant, ship- 
owner, and statesman. — Jameson's Journal, No. 108. 



VULTURES. 

Mr. H. a. Walter has exhibited to the Zoological Society » 
series of the eggs of vultures, from his own cabinet, for the purpose 
of comparison. The immediate object he had in view was to 
introduce to the notice of the meeting an egg of Otogyps auricularii, 
which he believes to be the only specimen as yet existing in this 
country, and, in fact, he is only acquainted with two others in the 
collections of the Continent. The Society possesses living examples 
of every genus of vultures, with the single exception of Neophron, 
the Egyptian Vulture, which will be added to the menagerie 
without difficulty during the ensuing summer. Mr. Walter also 
exhibited the eggs of several other rare species of birds, which 
are at present living in the Society's menagerie; including the 
Great Snow Partridge of Persia, the Kep-ke-dereh, presented to 
the Society by Mr. Stevens, her Majesty's Vice-Consul at Tabree*. 
A beautiful drawing, by Mr. Wolf, of this fine bird was on 
the table. The most remarkable egg was that of the Tui-Bird 
{Prosthemadera Novce Zealandice), which was described for the first 
time, and is unique in Mr. Walter's collection. The Tui-Bird, now 

iu . the Society's posaession, \ia.a Wve^ Vo. ^^ Tasoa.'^^Tife ^<at \rQwards 

of four years. 
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TOUCANS. 

Mb. GrOULO has exhibited to the Zoological Society a nearly 
complete collection of the family of RamphastidaB, or Toucans, 
including fifteen species not yet figured in his monograph. After 
pointing out the characters which distinguish the generic groups 
into which he separates them, he took occasion to describe a 
singular addition to those previously known, conspicuously marked 
by a patch of bright blue on the throat, it belongs to the genus 
Aulacorhamphus, and received the name of A. ccervleoffularis. It 
was collected in Veragua, by Mr. Seemann, during the voyage 
of her Majesty's surveying ship HeraM. The Society's menagerie 
contains three fine species of toucans — Rhantphaatoa toco erythrorhyn- 
ehus and a/rid. These very interesting birds are in perfect health, 
and even during severe weather take exercise every day in the open 
air in the great aviary. 

MENURA ALBERTI. 

Mr. GrOULD has exhibited and described to the Zoological Society, 
the nest and eggs of Menura Alberti, from specimens transmitted to 
this country by Mr. Willcox, of Sydney. The structure of the nest 
fully corroborated the views which Mr. Grould had developed many 
years since as to the position of Memi/ra among the incessorial birds, 
in contradistinction to those of Temminck, Illiger, Swainson, and 
Liesson. The Menwra, according to Mr. Willcox, only lays one e^g, 
font on that point there exists some doubt. The ^gg of the old 
species, Menwra superha, is stiU unknown. 

THE DODO. 

Thsbe has been read to the Zoological Society, a yery interesting 
"Notice of an Original Painting, including a figure of the Dodo," 
in the collection of his Grace Uie Duke of Northumberland, at 
Syon House, by W. J. Broderip, Esq., V.R.Z.S. &c. (See Literary 
Gazettef No. 1891, where the bird is engraved.) The size of the 

Picture, which is in the finest preservation, is 32 inches by 19 inches, 
t oppears to have been the joint production of Dee Heem and 
Jean Groeimare ; the landscape and animals were painted by Goeimare, 
and the shells by Dee Heem. In this picture, which seems to have 
been intended as a record of varieties, the foreground represents 
a sea-shore from which the tide has retired, leaving empty shells of 
the following genera : — Nautilus, Pteroceras, Strombus, Triton, 
Pyrula, Capis, Cypreae, Comus, Mitra, Tarbo, Nerita Mytilus, 
Ostrea, &c. Behind, on elevated ground, are two ostriches, and 
below to the right of the spectator, the Dodo is represented as in 
the act of picking up something fiom the Strand. The head and 
body of the bird, covering an area as large as the palm of a man's 
hand, are seen ; but the legs are hidden. The painter of the Dodo, 
in a picture belonging to Mr. Broderip, has given the only complete 
foreshortened back view of the bird known to him. In the Duke's 
picture the head and body are represented \;c> ^"^ TOefc\aK«t <jfa. ■*. 
larger scale, and Mr. Broderip has no^^Aier© aeea. VlEi^ WA ot xA^ 
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at the base of the bill, from wbidi the bird obtained the name of 
OygwM cuevUahu, bo clearly represented. 

NB8TS or HUMMnrO BIBDS. 

Mb. Gould has exhibited to the Zookwioal Society a 

of the Nests of Hamming Birds, exempU^ing the habitoal \ 

toistic structure of several genera. *&& first groap to wiaik kk 
remarks were directed were the Hermit Birds {Phaiihtiirmil, who 
invariably build at the extremity of leaves, periiaps from tbs pn- 
tection which that situation afifords against the attach of monkuft 
and other predatory animals. OnotrochUut builds a beautiM aort 
attached to the side of a rock. Hditmaster Metoleuofu makes aaort 
in a beautiful species of moss of the genus Uina, depending finmfts 
trees of the Brazilian forest. Most of the nests are oaindupedysosw 
in forks, some in branches, some on leaves, some in £Brns|, shalhywaBd 
delicately formed, ornamented in the most various manner with 
feathers, or with festoons of moss and of lichen, especiaUy in tte 
genus ffj^haris. The differences in the egp of BLmnmin^ Sirds 
are not veiy observable, bdng invariably t?n> m number, white and 
oblong, with one supposed exception — namdty, a spedes inhabitiitf 
the Upper Amazon, which, according to Mr. SklwaidB, lays a motted 
egg. But the difference of structure of the nests snffiimiitiy 
corroborate the generic divisions into whidi these birds have befln 
separated by modem omitholoffists. The attadiment of the BAm, 
and other ornaments, is efifeoted by the use of fine oobwebs. The 
himiming birds ^nerally place their nests in open shnatiosi^ 
regardless of the mtnision of man, to which, however, the ramote 
localities occupied by many of the species but little expose them. 
They have a little sharp note, which, although similar, has anffideot 
variety to enable the collectors to decide that they axe within ihe 
range of a new Epecies before tiiey have seen it. Most of the nestB 
exhibited were from the collection of Mr. Beeves of Bio, who 
liberally presented them to Mr. Grould, with a view to assisting him 
in rendermg his splendid monograph ci this funily as oompkSe tSB 
possible. 

NEW ^^MM^ro birds. 
Mb. Gould has exhibited to the Zoological Society fimr bbw 
species of Humming Birds. Three of them from the eastern tikffB 
of the Andes, remarkable alike for their size and their extraoidiiiaiy 
beauty. They were collected by Mr. Warczweick. The first spedm 
was a large fork-tailed bird, nearly six inches in length, with a nutf* 
nificently coloured crown, the forehead being green succeeded by rial 
orange, and terminating posteriorly in rich blue^ all of a highly meUl- 
lie lustre ; the throat, neck and chest green, with a small govget of 
purple in the centre of the former ; tiie posterior part of ibs hoiy 
and tail cinnamon red. To this fine species he gave the name of 
HeUanthea Iris. The second species is nearly equal to the fanaarm 
size, wiih the crown of the head rich, metallic ^;reen, while the throat 
(which 18 deaidtute of the blue gorget") «ji<dL^ik<& WSis^cS. V!&db\MiJL«R 
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&lso green, but less lustrous than the crown ; the body and tail are 
also cinnamon red, as in the preceding, but not so deep. To this 
bird the name of Helianthea Av/rora was assigned. The third is also 
of large size for a humming-bird, being nearly five inches in length, 
with tiie whole of the throat and upper part of the chest of the most 
beautiM violet, a spot on the forehead brilliant Terditer green ; the 
neck, back, and abdomen green, and the tail, which is considerably 
forked, black. To this species, which is somewhat allied to ffelian- 
gelvs Parzduka, he gave the name of If. viola. For a fourth species, 
nearly allied to Trochilus Frandce, he proposed the specific appella- 
tion of Trochilus ( — — ?) CyanocoUis. It has the entire under-smface 
snow-white, and the crown of the head and the sides of the neck 
blue. He next described a small species lately received from M. 
liinden, of Brussels, with a grey throat passing into rufous on the 
abdomen, and presenting generally a very sombre appearance, except 
on the crown where a peach-blossom line appears, suggesting the 
appellation of Trochilus floriceps. It was collected on the Sierra 
Nevada of Santa Martha, at an elevation of 5000 feet. 



T£TBAOGALLnS. 

Mb. Gould has exhibited to the Zoological Society four species of 
TetraogaUuSy including a new one from the cdleotion of the Hon. East 
India Company, obtained in Ladak, which differs essentially from the 
older species 'bj its smaller size, its orange legs, and its sides being 
streaked with black, instead of tender chesnut. The name proposed 
for it is T. Thihetcmas. The whole of the species live in temperate 
or snowy regions of the Himalaya and Caucasus, and the fine health 
in which T. Caucasiens has been for several months preserved in the 
Society's menagerie would indicate that the whole of them might be 
acclimated in tiie Scotch and Cumberland mountains. 



THE DUSKY PETREL. 

Mb. Yarbell has exhibited to the Linnsean Society specimens 
belonging to Mrs. Blackburn, of the Dusky Petrel, Puffiniis obscuriis, 
of modem authors. This bird, new to iJie British islands, flew on 
board a small sloop off the island of Yalentia, on the south-west 
coast of Ireland, on the evening of the 11th of May last. It is not 
recorded to have been killed more than four times in Europe ; it is 
common at the Azores and at the Canaries, and is said to go from 
thence southwards to the Cape of Good Hope. According to Audu- 
bon and Nuttall, it is plentiful in the Gulf of Mexico, going north to 
Long Island, and by the west side, on the coast of the Pacific. It 
vas found by Captain Cook on Christmas Island. Mr. Gould men- 
tions it as inhabiting Norfolk Island and the shores of New Zea- 
land. Sir Thomas Mitchell has presented to the British Museum 
specimens brought from Eastern Australia; and in the Lev^ian 
jMuseum was one from King George's Sound. This species having 
been frequently confounded with the Manx. ^^tre\, PuJjvwua A-tv-^w^w.,, 
from their close resemblance in plumage, ^ s^ecvssvea. ^^ "^^ ^^-sssx. 
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petrel; with the eggs of both, were likewise eizhibitod fivr 
— Literary Gazette, No. 1880. 

THE GBEAT BUBTABD. 

Mr. Yabrell has read to the T<innawwi Society, a psp^ <^ ^ 
" Habits and Structure of the Great Bustard (Otu Iwrda),"* ISui 
bird, which was formerly very plentiful in Great Britain, is now Toy 
scarce. Two instances nad come to the author^s notioe of its having 
been recently found in England, — one seen by Mr. WateriioaBe on 
Salisbury Plain, and a specimen shot by Dr. Plamley, at Bomiej 
Marsh. He read notes on the habits of the bird from sevenl ocv- 
respondents. Mr. Nicholson had seen this bird in Spain, neir 
Seville. The males arrive in flocks from seven to fifty in number in 
February, — the females singly in ApriL In May the male bods 
retire a^Jn; the young are hatched in Jun^ — and all di«q[>pear in 
July. They are good eating. He had shot one weighing tweniif* 
eight pounds. Two had been seen in tiie neighbonriiood of Salirimiy 
in 1801. One was taken after having attacked a house. It fived 
many years afterwards in confinement. It ate spanows and mioe^ ai 
well as vegetable food. At the beginning of the prasent oentmv, 
Mr. Nash says that he had seen as many as nine flocucs of bustMds m 
a single dav, near Thetford, in Norfolk. The author allnded to tte 
fact, that Dr. Douglass had described the male of this bird as pos- 
sessing a gular pouch, in which it carries water.^ It was samioMa to 
carry the water about with it to supply its need in the arid dirtrioliiB 
which it is found, — and also as a means of defence. A prepanriion 
of the throat of a male bird which had died at the Zoological Qm* 
dens was exhibited, in which no gular pouch could be detected. 
Other anatomists had also looked for this pouch in vain. 1^ ao&or 
in his work on " British Birds " had followed Dr. Douglass, — buthe 
was now convinced that the description must have applied to scane 
other bird. Mr. Gould exhibited a drawing of the Australian type 
of the genus Otis, and stated that he had fEuled to discover m 
that bird any pouch such as had been described. The AustnJiaD 
species was excellent eating, and in great abundance, — and he and 
his party had subsisted principally on them for several moniiu.— 
AthencBfum, No. 1318. 

PISCICULTUBE. 

M. DE QuATREFAOES has Communicated to the Paris Academy of 
Sciences some important researches bearing on different points oomieGted 
with the artificial fecundation of the eggs of fishes. Assisted by M. 
Millet, he has first shown that the temperature of the water for fecun- 
dation, requires special attention. This temperature varies for each 
species, and it is well to ascertain it for each separately. In genend, 
for the winter fish, as trout, it is between 6° and 8** C. ; for the mAf 
spring fishes, as pike, 8° to 10° ; for the later spring, as peroh, 14" to 
16° G. ; and finshUy, for the fishes of summer, as Uie baribel, 20* to 
25" C. The necessity of a specV&c tAm^-nAiox^ Sa tsoansRiM^. ^Ssa 
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with the vitality of the spermatozoids of different species, which is 
of short duration, it not exceeding eight minutes in the pike, whilst 
in man it lasts eight hours. The maximum temperature for the 
spermatozoids of tibe pike has been obtained at + 2° C. ; a higher 
temperature destroys them rapidly. The spawn of the pike is kept 
perfectly well in ice-water, and the spermatozoids perish only with a 
cold below 10° or 12**. The influence of temperature on the vitality 
of the spermatozoids of fishes, and therefore on the fecundation of 
eggs, presents a reason for the instinct which urges some fishes to 
ascend streams, and at times to penetrate into rivulets where they 
have hardly enough water for their movements. M. de Quati-efages 
deduces some rules which are important to the art of pisciculture, 
bearing especially upon the preservation of the spawn. 1. The water 
should not be supplied with the spawn in advance; it is well to 
leave the spawn in place even till the moment of employing it, and 
the fecundation should follow soon, upon the death of the miaJe fish. 
2. Since the fecundation should take place within a day or twelve 
hours after the death of the animal, the spawn should be then taken 
and kept separate. 3. To preserve the spawn, it should not be placed 
in the water, or in the open air, but better in a moist linen cloth, 
which is kept at a temperature equal to, or a httle below that, which 
for each species gives the maximum duration to the movements of 
the spermatozoids. 4. If there are several fecundations to operate 
successively, it is necessary to detach for each, the quantity of 
spawn required, and leave the rest in some convenient place. - 
Correspondent of SUlim<m*8 Jowmal. 

PROPAGATION OP SALMON. 

Mb. Hoao has read to the Zoological Society, a paper '' On the 
Artificial Breeding of Salmon and Trout, with remarks on the modes 
of Fecundating their Ova." This paper gave a further account of 
the Artificial Breeding of Salmon, as practised by Isaac Fisher, Esq., 
in the river Swale, in Yorkshire, with success, during the last winter 
and spring. A letter from that gentleman was read, stating that 
Major Wade, of Hauxwell-Hall, had succeeded in breeding artificially 
ftom trout. Mr. Fisher also referred to what he considered an in- 
correct statement in a newspaper, concerning a Dr. Bobertson, in 
Scotland, having ''taken some roe from a female salmon without 
milting it, and that it had produced the fry." Mr. J. Hogg read 
the account itself, as published in the Perik Courier^ in April, 1853, 
and which said that Dr. Bobertson, ''conceiving that the ova of the 
female were impregnated, previous to their development, within the 
body of the fish," took some "live female trout from the spawning- 
heA, and having extracted the roes, deposited them in a perforated 
zinc-box," which was placed in a running stream in October last, 
and he found in Apnl that several of the ova had hatehed. The 
author then considered that this allied experiment of Dr. Robertson 
could only be solved by one of the following methods : — First, that 
the ova of the female trout had in some wa.'yTec«w^^>ihiftSssaL\j>ssasi» ^\ 
tbt» iectmd&Uag priaciple of the male troMt ipT«s\o\sa \ft T>t . "^J^ti«s?v 
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Mm's depositing them in his perforated line bos ; or, second, tint 
the perforated zinc box, which contained the ov% as eixpnssed from 
the females, was placed in the nmning stream, within uie feomdat- 
ing influence of the males ; and of these two solutions Mr. J. Hogg 
gave detailed explanations. He conduded by stating, thal^ as ten 
were doubts respecting the processes which the fSBnuJe HdmoB «id 
trout naturally adopt, at the spawning sesson with the males^ mm- 
ments on this subject could r^idily be undertaksn by confining tiMn, 
at the proper time, in large elsbss cases, coveired with wire«nM^ 
like those which have so reoenuy been erected in the Water Viwiy 
at the Zoological Grardens, and for which he proposed the wevd Hf^ 
drozogrium, derived from vdup, (tqua, and J^/nrfpiwyt 



" FiOOimATlON ABTIFICIELLB DEB aUFB DS FOSSSOinK.'' BT 
DB. HAXO. 

ThiswoHl is stated in theZitorory GoxeUe, to be the beataooomitjfel 
published in France of the discovery of Artifioially Fecnndati^ Ae 
Eggs of Fish, made some time ago by two fishermen, namedMay 
and Qehin, of that countiy — a discoveiy which, as the reader is bo 
doubt aware, enables fish to be multiplied in riven by hmkbeds of 
tiiousands. 



IX)LFHl]!r OIL. 

A NOTB has hem read to the Zoologicad Socaefy, on the esntom «f 
Ddphiwus orca, in South Greenland, bvMr. Behlkller, of lloi^ 
haven, which was communicated by Sir Walter Trevehfui, to whDB 
it was addressed. It contained the description of a method of op* 
turing these animalfl with a net, which had proved so successful that 
the number taken in Westmanham alone since 1843 (when the net 
was first used) amounted to 2200, whereas between 18id and 1849, 
280 only had been secured. A.s each animal is taken to avence 90 
gallons of oil, this branch of industiry has produced upwMW of 
£4000 sterling to the inhabitants of Westmanham in the last in 
years. * 

WATEB BHBDfP. 

Mr. Westwood has read to the Linnnan Society, a pi^per "Ob 
the presence of a species of Water Shrimp, hitherto unknown in 
England, in a Well, near Maidenhead." Tne author believed it to 
be identical with the NtphoArgia stygia of Schiodle — a shrimp w\SA 
had hitherto been discovered only in the caverns of Gamiola^ when 
also the Proteus anguinua is found. Mr. Westwood drew atteutko 
to the fact of the absence of eyes in this genus, and referred to the 
researches of various naturalists, from which it appears that fish uA 
other animals living in subterranean waters are blind, or neariy sa 

THB AQUATIC VIVARIUM. 

On the borders of the flower bed in the Zoological Gardener 

IlegeBt'a-pajr)s.f has been constnicted, cry«tal-^aLace feshion, of glas 

and iron, a light airy building, 60 V>^ ^ i««^. Vix m»^ 
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around its transparent walls, fourteen 6-feet tanks of plate glass. 
Eight tanks are devoted to living marine animals, lliey inclose 
masses of rock, sand, gravel, corallines, sea- weed, and sea-water ; 
and are abundantly stocked with Crustacea^ Siar-JUh, Sea-eggs, 
Actinias, Ascidians, Shelled and Shell-less Mollusks, and fish of the 
genera Gasterosteus, Lahrm, CrenUahrus, Blewnius, Gobms, and Coitus. 
The whole are in a state of natural restlessness, now quiescent, now 
eating and being eaten. Here may be seen a brilliantly-coloured 
Actmia, expanding its numerous tentacles, and there a Pecten, open- 
valved; here a Littorina, crawling stealthily along a rock-crevice, 
there a Balarms waving its graceful cirri ; while the more active of 
the fish and of the shrimp-like Crustacea give variety to the scene. 

The AlgoB, which serve at once as ornaments and shelter for the 
animals, and as purifiers of the water, appear to bear their new 
situation as well as the lively zoophytes. The collection is altogether 
from the British seas, but the building is so constructed as to be 
capable of being enlarged, and the society does not despair of exhi- 
biting some of the more striking tropical and intertropical forms of 
invertebrate animals. 

The most complete portion of the collection are the Actinias, 
among whicli the specimens of A. dicmthus, parasitica, cra^ssicomis, 
are truly magnificent. The rare Ada/nsia paUiata, Actinia nivea^ 
A. mimata, are also objects which merit more than passing attention. 
The tank in which they are grouped together presents a splendid 
harmony of colour hardly to be surpassed by the hues of a skilfully- 
dressed flower-garden. The shelled mollusks are indicated rather 
than represented, but the vivacity, displayed by the Pectens and Lit- 
torina are a sufiicient guarantee for what may be done with them 
hereafter. The star-fish appear to be rather more difficult in treat- 
ment, but among those displayed in the tank appropriated to them, 
are two fine specimens of Palmipes meinbran^tceys, which occasion- 
ally fix themselves against the glass walls, and exhibit their exquisite 
structure and bright crimson margin most admirably. Echini are 
not unfrequent, and gorgeously coloured Ophiocomas and Solasters 
brighten up the dark stones and shaded recesses of the A Igce with an 
efiulgence which is irresistibly charming. A few Holothwias com- 
plete the series of this division of the British Jiadia>ta, which the 
work of Professor Edward Forbes has rendered moro popularly 
known than any other. The Crustacea, too, which occupy the adjoin- 
ing tank, are as numerous in species as they are Hvely in action, 
although the secluded habits of many of them prevent more than a 
small number being visible at one time. 

One of the most interesting features in this novel exhibition is the 
restless change of position among the several creatures. The visitor 
may occupy the whole day in passing inside and outside the building 
from tank to tank, and yet every time see something new. The 
tanks, visible on both sides, afford 890 square feet of view, and con- 
tain seven tons of sea-water. Of the marine fish, of which the Blen- 
nies and Cotti are almost always at the \)o\.\«m., SX.xaa.'^Xi^vsss^^'^ica^ 
their babils are being now, for the ftrat tvcaa, mN«a?aisigi>iy5^ ^^ij^ 
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success; and their activity and rapadty |n«8ent eflBactB so curioai 
that the most casual observer cannot help being stmck with tiMOL 
TtoB exhibition of living fish and invertebrates, besldoB exciting nnieh 
curiosity, will be of most impressive us^EoineBS to ihe stodsn^ to 
whom they have been only known hitherto by books and ^ied 
remains. The public have thronged to it astonishing^, daring one 
week exceeding 40,000 in number; and gieatfy are they indebted to 
Mr. Mitchell, the active secretary of the sodbefy, for his leal and 
admirable taste in the matter. — Literary Gmetie, No. 1897. 

Two well-executed engravings of this Vivarium, oarefolly diawn 
by Samuel Bead, have appeared in a late number of tbo lUudrtUed 
London News, 



THE 0T8TBB TRADE OF NEW TORK. 

The following curious details remecting this branch of c om mate 
is from the New York Herald : — The yeudly sales of oysters in tidi 
city exceed five millions of dollars, and the number of pecsooi 
employed in the business, directly or indirectly, is about fifty thousand. 
Of the whole amount of oyst^ sold in our noarirats, about two- 
thirds come from Virginia. One of the most interaating fisatinei 
in the business is the transplanting of oysters, or their removal from 
the "rock,'' or natural bed to an artificial one. More than a 
million dollars' worth are removed every year to artificial bedo^ tnd 
by this means prevented from spawning, which rendeni them unfit 
for use. 



ABTIFlCIAIi PEABLS. 

In a recent number of the Journal of the Society of Artt, it wai 
stated that '' an oyster, or rather a mussel, of the species biown to 
naturalists as the myamargaritifera, in which the artificial pevli 
are formed by the Clunese, had recently been sent to this oouDtiy.'' 
These pearls are only obtained near Ning-po, and until lately, voy 
little was known of the manner in wh^ they were fSonned; ana 
the account first published by Sir Joseph Banks was genenlly 
questioned. The Hermes steamer, however, on a late visit to thiut 
place, was able to obtain several live ones, in which, on being 
opened, several pearls, as many as eighteen or twenty, were firand 
in the course of formation. The one sent only contains simple 
pearls adhering to the shell. It appears they are formed by intio- 
ducing some pieces of wood or baked earth into the aninuil whSe 
alive, which irritating it, causes it to cover the extraneous substanoe 
with a pearly deposit. Little figures made of metal are frequentlj 
introduced, and, when covered with the deposit, are valued bv tli 
Chinese as charms. These figures generally represent Buddha in 
the sitting position, in which that image is most frequ^itly portrayBd. 
Several specimens have, it is said, been preserved alive in spintfl^ 
and others slightly opened, so as to show the pearls. 



MOLLUBGA. 

Dn. Gbat has read to the Zoo\ogvc«X ^loAsJcj %. ^^«^«t wv ^ 
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division of Sten>ohranchiate gaateropodotbs Molltisca, — in which he 
made use of the character afforded by the mouth, which he considers 
to establish the distinction of two great groups, in a much more 
natural manner than the presence or absence of a syphon in the 
mantle, and to be more consistent with the habits of the animals, 
and much less liable to exceptions. The character on which Dr. 
Gray chiefly relies, is, the form, disposition, and number of the 
teeth on the lingual membrane. M. Deshayes made some observa- 
tions upon the manner in which the animals of these groups take 
their prey. 

REPRODUCTION OF THE TOAD AND FROG. 

A PAPER by Mr. E. J. Lowe, F.G.S. has been communicated to 
the Royal Society. It contains some remarks contrary to the 
generally received notion of the procreation of these reptiles. Ray, 
and most naturalists, at least consider toads and frogs as oviparous 
animals, yet it is apparent that they are viviparous as well, or if 
they do not bring forth their young alive, have the power of repro- 
duction in a different manner to the ova and subsequent tadpole. 

Mr. J. Higginbottom, of Nottingham, who has paid great attention 
to this subject, has clearly proved the development of the tadpole to 
the perfect toad in situations wholly deprived of light, as Mr. Lowe 
has several times witnessed. The present remarks are intended to 
show that occasionally frogs and toads are reproduced in localities 
where it would be impossible for the intermediate stage of tadpole to 
have any existence. 

Mr. Lowe's remarks show the probability that frogs are occa- 
sionally bom alive in situations where no water can be found for 
the spawn to be deposited in ; and that toads are either reproduced 
in the same manner, or from the egg directly. The latter mode 
seems most likely, owing to spawn having been found previously to 
the young toads. 

Mr. Higginbottom states that the same remark on the birth of the 
Triton, without the stage of tadpole, has been mentioned to him. 



DISCOVERT OP A FROG IN NEW ZEALAND. 

DiSFFBNBACH, in his Travels, states that he saw neither toads 
nor frogs in New Zealand. The Rev. Mr. Taylor, in his " Leaf from 
the Natural History of New Zealand," makes no mention of frogs. 
Dr. Sinclair, who has contributed so much to the Fauna of New 
Zealand, states, that he never saw or heard of a frog in the country ; 
and. the missionaries and natives declare that they had never either 
seen a frog, or heard the croak of one. Hence it was generally 
believed that frogs did not exist in New Zealand. However, in 
October, 1852, foju* frogs were found by a party of gold-diggers, in 
the hills around the harbour of CoromandeL They were shown to 
many of the natives, one of whom was Taniwha, a celebrated chief, 
who recollected Captain Cook's last visit to the country. None of 
these individuals had ever seen the animal befote, Tksst w»>c\^ "^iass^ 
give any name to it. When the character oi ^-iitt "asyw ^JJaasjsi^* ^-x&sssi^ 
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native rat in New Zealand became known, it ftmiBlied » Bnk 1b Hi 
ofajon of evidence reearding the coimtriei from whence ihb Kev 
Zealand race orimnaUy came; and the disoovenr of the frog bm^ 
throw a ray of %ht on some obecore gwAogical queetaone hi Nev 
Zeahmd.— JWmeioii'f Jawmal, Na 109. 



INBECTS ATTAOKma YTVES. 

Mr. John Citbtib has read to the Linngmn Sooietjr '* A Note 
regarding the Weevil of the Yine, and its Pussite." Hie iigaiy 
sustained by the vineyards in the sonth of Europe fhxm the attMb 
of insects, has long occupied the attention of natiiralists|» and tlM^ 
history and economy have been ably mvastigatod ij Miiii 
Walckenaer and Andouin. Among the beetles, a weeivil (ttWrfaJM 
heiuUti, Fabr.) sometimes does very eoiteBiivie mienfaief to IIm vbii 
of Buivundy, whilst in England it feeds upon the fairolL Ib Jvow 
last, ]£r. Gurtis*s attention was directed to isbe vines in the Tliitiili 
Gardens at (9enoa^ which were attadced with mildew ; when hs wm 
the leaves of the vines rolled up like dgan. Dr. Debcj desorihei 
how Ihe attelabus betuln generally cut and roll the IsKves wtik 
mathematical precision; and Mr. Curtis stated ths* tiie ffmsln 
weevils cut the leaf through, across the transverse .dianoAter, wiAoot 
dividing ihe midrib, deposit an ^gg or two upon the upper i 



and subsequently roll up the lower portion, leaving the upper put 
untouched, so that it remains green for a oonsidmhle time, m 
attelabus betuleti, however, scans to differ in her mode of manipiik' 
tion from the attelabus betulse, and most other weevUs; sinoe As 
author observed in this case no cutting transversely, the entire laif 
appearing to be rolled up from tiie base to the tip. Mr. Curtii thai 
called attention to a memoir by Professor FiHppi, of Torin, rebttfe 
to a minute hymenopterous insect, whose province it is to keep dova 
the multiplication of attelabus betuletL This Httle four-wmged fy 
probably a pteromalus, contrives to lay its ^gs in those of t&e 
weevil ; but the most eztraordinaiy part of M. Fm^pYu disoovoiy ii^ 
that a still smaller insect, of the same £umly, deposits an egg in tint 
of the parasite, so that the maggot of the first parasite becomes the 
food of the second. . It is a cunous question, says Mr. Ciurtis, how, 
when, and where the egg of the second parasite is introdnoed faito 
that of the first. We are well aware that many minute hymenoptna 
puncture the eggs of other insects to deposit their own ; but we nenr 
before heard of Siese being again pimctured by other parasites. The 
author concluded by pointing out the mat importance to those 
engaged in the pursuits of agriculture and horticulture, c^ becoming 
accurately acquainted with the economy of parasitic insects, bjf 
whose agency other noxious insects are rendered mudi less destiw- 
tive than they must otherwise become, if unchedE^ in their multi- 
plication. At the request of Mr. Curtis, the secretary (Mr. Bennett) 
afterwards translated from the original Italian, and read to the meet- 
ing, part of Professor Filippi's very interesting memoir, by whidi it 
appeared that the views attributed to him by Mr. Curtis, and whioli 
lie bad, in point of fact, originally en\AT\A^«^,\)»A., cm ^asther «»• 
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mination, been considerably modified, he having eventually come to 
the conclusion that the two larvse above described belong to one and 
the same species, and afford a very remarkable instance of what 
Sieenstrup has called " the alternation of generations," the ptero- 
malus, not producing, in the first instance, creatures like itself, but 
intermediate beings, which are the mothers of other offsprings, which 
are capable of being developed into perfect pteromali. These inter- 
mediate beings have received from Steenstrup the name of " nurses." 
It has long l^n known that aphides, or plant-lice, possess the won- 
derful property of generating other fertile and viviparous aphides 
without copulation, as in the case of the pteromalus the first larva 
generates tiie second; but M. Filippi points out that there is a 
remarkable difference between the two oases ; the viviparous aphides 
must be considered as females in which the eggs are developed by 
the remote influence of a copulation between their parents, grand- 
parents, or still more distant ancestors, to which the successive gene- 
rations of progeny all bear a close resemblance, whilst the first larva 
of the pteromalus is entirely destitute of sexual charact^^, to say 
nothing of the immense differences of external conformation between 
it and the winged insect whence it proceeds, and which it is destined 
to reproduce. 

NEW BILK INSECT. 

"Mr. Wbstwood has exhibited to the Entomological Society speci- 
mens of the silk produced by this new insect, which were in different 
stages of manufacture. The insect is a native of western tropical 
Africa^ whence the specimens were recently imported. Mr. West- 
wood has also figured and described the insect in the Gardener's 
CkromcU. 

The silk is described by the Hev. Henry Venn, as a kind of wild 
silk extensively used in the manufactures by the natives. " It was 
communicated by a native negro, who received a few months' instruc- 
tion in this country, including medical teaching, and who is now 
practising in his native town (Abbeokuta), about sixty miles north of 
Ijagos, in the Bight of Benin. " The silk is found suspended to twigs 
in large masses, as large as a man's double-fist, and each comprising 
severaJ hundred cocoons. It must therefore be carded like wool. A 
careful examination of the materials before him have led Mr. West- 
wood to conclude that the perfect insect is a moth smaller than that 
of the common silkworm, that it has wings striped with a dark 
colour, and that there is but very little difference externally to be 
perceived between the males and females ; but until he obtain more 
perfect specimens, he cannot predict the fEUuily of moths to which 
this species belongs. 

NATURAL HISTORY PHOTOGRAPHS. 

Dr. Lankebtbr has communicated to the British Association a 
paper "On Photographic Plates and Illustrations of Microscopic 
Objects in Natural History." The object of the autkoic -«*&, \» $a%?q« 
attention to Photography as a means of procvirm:^ wioasaXfc ^Q^^^K^ ^"^^ 
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objects of nAtaral liisto]7,-=--iiiore eBpodtXtj ci ilioM onhr Men liy ft* 
microsoope. Hie disadvantage of drawings in natuni lurtoiy iii% 
that they more often represented the views of the author than oonvst 
delineations of the object This was so much the case with dnviDgi 
of microscopic objects, that the representations of diflSarent < ~ 
of the same thing could hardly be recognised as similar. 

SLKBP OF PLANTS IN THB AHOllO BSGIOVB. 

Mb. Seehann, the naturalist of KeOett's Aretio earoecUtiaii, i 
a curious £act respecting the condition of the vegetable worid during 
the long day of the arctic summer. Although the son never Mli 
whilst it lasts, plants make no mistake about the time vidien, if it be 
not night, it ought to be, but regularly as the eve 



and when a midnight sun is several degrees above tibe hoiin»y droop 
their leaves and sleep even as they So at sunset in more finvonw 
climes. ''Ifman,"ob8ervesMr.Seemann, "should ever reach the poll 
and be undecided which way to turn, when his compass has beoome 
sluggish, his timepiece out of order, the plants which he may happen 
to meet will shew him the way ; their sleeping leaves teU him nst 
midnight is at hand, and that at that time the son is standing in the 
north." — American Afwual of Scientific JHacovety, 

OIOANTIC TBSB IN OALIFO&KIA. 

Ths Gardener^s Chronide announces the discovery, in fi»>Sfe— "^ 
of a most magnificent conifraous tree, 800 feet high, -wldoliy ham. 
its extraOTdinary height and laiige dimensicms, may be tetmed tht 
monarch of the Califomian forest. It inhabits a scmtary distriet m 
the elevated akupeB of the Sierra Nevada, near the head water <tf tht 
Stanislau and San Antonio rivers, in lat. 38° N., long. 120** lO' W., 
at an elevation of 5000 feet from the level of the sea. IVom eMj 
to ninety trees exist, all within the circuit of a mile, and mm 
varying from 250 feet to 820 feet in hdght, and from 10 to 20 feet 
in diameter. Their manner of growth is mudi like Sequcn (taxo^im 
sempervirens) ; some are solitary, some are in pairs ; wtdle some, and 
not unfrequently, stand three and four together. A tree reocttt^ 
felled measured about 300 feet in length, with a diameter, incfaidiig 
bark, 29 feet 2 inches, at 6 feet frt)m the ground; at 18 feet fron 
the ground it was 14 feet 6 inches throu^ ; at 100 feet from the 
ground, 14 feet; and at 200 from the ground, 6 feet 5 indies. Tie 
bark is of a pale cinnamon brown, and frt>m 12 to 15 inches is 
thickness. The branchlets are round, somewhat pmdant^ and 
resembling a cypress or juniper. The leaves are pale grrass-green. 
Those of the young trees are spreading, with a sharp aoumimte 
point The cones are about 2 4 inches long, and 2 inches across tbB 
thickest part. The trunk of the tree in question was perfectly 
solid, from the sap-wood to the centre; and, judging from tks 
number of concentric rings, its age has been estimated at 3000 
years. The wood is light, soft, and of a reddish colour, like red- 
wood or taxodium sempervirens. Of this vegetable monstor, 21 lioet 
of the bark, from the lower paxt oi ^;!ia!& tnxi£«\as9^\MKni \^ut in tiie 
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natural form in San Francisco, for exhibition: it there forms a 
spacious carpeted room, and contains a piano, with seats for forty 
persons. On one occasion 140 children were admitted without in- 
convenience. An exact representation of this tree, drawn on the 
gpot, has been lithographed. What a tree is this ! of what a por- 
tentous aspect and almost fabulous antiquity! They say that the 
specimen felled at the jimction of the Stanislau and San Antonio was 
above 3000 years old — ^that is to say, it must have been a little plant 
when Sampson was slaying the Philistines, or Paris running away 
-with Helen, or -^neas carrying off good pa^er Anchises wjpon his filial 
shoidders. And this may very well be true, if it does not grow 
above two inches in diameter in twenty years, which we believe to 
be the fact. At all events we have obtained the plant. The seed 
neceived by Messrs. Veitch, King's-road, Chelsea, has all the appear- 
ance of vitality ; and since the tree is hardy and evergreen, it is a 
prodigious acquisition. 

THE DEODOBA PINE-TREE. 

An interesting Eeport has recently been published, addressed to 
the Bight Hon. T. F. Kennedy, Commissioner of Woods and Forests, 
by Dr. J. F. Royle, late superintendent of the East India Company's 
botanical garden, Saharunpore, on the introduction and cultivation 
of the Deodora (the most valuable «f the pine trees of the Himalayan 
mountains) in Great Britain. This tree is indigenous to the 
Himalayas from elevations of 5500 up to 12,000 feet above the sea, 
and is of a very hardy nature ; growing on the tops of ridges and 
at the head of gorges, where it is exposed to great vicissitudes of 
temperature and violent gusts of wind : it flourishes also in the 
poorest soils. The deodora is represented in this report to be most 
valuable as a timber-tree. A group in the neighbourhood of Simla 
measured on an average 10 feet in girth, and another group nearly 
11 feet, taken at five feet from the ground ; while on the northern 
declivity of the Himalayas they have been measured from 20 to 30 
feet in girth at the same height from the soil. The timber is stated 
to be most excellent in quaUty, being sufficiently close in texture to 
be made into articles of furniture, and is of great strength and 
durability. It requires little or no seasoning, and takes the saw 
kindly, though it will not split into planks. "Hie deodora is said to 
be preferred by the natives of the Himalayas for the construction of 
houses, temples, and bridges, and is used not only under cover, but 
for the verandahs, roofs, and external framework of houses, and for 
the piers of bridges. It is considered almost imperishable, and 
peculiarly exempt from the attack of worms and insects ; its only 
defect for builcUng purposes arises from its extremely inflammable 
nature. The deodora is, however, owing to its strength and dura- 
bility, admirably adapted for naval and architectural purposes, and 
it is said that a boat built of this wood will last from 20 to 30 years. 
There seems, therefore, no doubt of the deodora being fit for all 
the uses to which any of the pine-tribe aa» ^^^^mAl Ssv ^^ojks^. 
8o early as 1879 attempts were mad© U> mXio^M'Cft^^ ^w>ft»'»»>2c^» 

a 
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this oountiy, but they do not appear to have been gqc oewf u l until 1881, 
when the Hon. L. Melville tmmgfat over some eeeda, from wlikik 
most of the larger deodoraa in Great Britain, from 20 to 25 fee^ may 
be traced The deodora^ which used to be one of the dearest^ ia now 
one of the cheapest of the recently introduced fOTeign pine trees ; tiie 
price having formerly been a guinea a plants while they can now be 
had for 6d each. It is stated that there are few parts of the Bkitiflh 
Isles where the deodora will not succeed, as it alreac^ flooiidiBB aa 
fax north as Forres. — Times, 



THB SOAP PLANT. 

Thb Vienna journals announce that a firm of CSalifoimia has sent 
home to that city some seeds of the soap plant. It grows wild in 
Galifomia^ rising to the height of about a ibot The plant ftdes 
away in the month of May, and inside each is a ball of natmral so^^ 
superior, it is asserted, to any that can be manufitotnred. 



INSTANTANBOUB FLOWXBINO OF PLANTS. 

Mb. Hebbbbt has exhibited at Onslow-hoose^ BromptoOf his 
method of causing plants to blow ahnoet instantaneoiurf . The 
plants selected — a group of geraniums and a rose tree— were pfaaled 
in two rather deep boxes of garden mould, previously 



some chemical manure, and were then covered wim ffUfls d 
Mr. Herbert next proceeded to pour over the roots, from a «mH 
watering-pot, a <diemical mixture, wiach uniting with the ingredABBto 
already in the earth,, caused a g^t heat, as was shown by an iataDie 
steam of vapour, which was evolved within the shades, and allowed 
to some extent to escape through a small hole in the top, wbloh at 
£rst wafi kept closed. The effect upon the geraniunis was oertaal^ 
almost instantaneous, the buds begiiming to burst in about five or 
six minutes, and the plants being in fuU bloom within ten minnles, 
when the blossoms were gathered by Mr. Herbert, and distribated 
amongst the ladies present. With the rose-tree the exhibitor was 
less fortunate, Mr. Herbert explaining that it had only been in Ui. 
possession about half or three-quarters of an hour, and he had thflr»> 
fore not had sufficient time to prepare for the experiment, thereby 
evincing that it occupies more time than would appear to the < 
observer to be the case. 
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ON SOME NEW POINTS IN BRITISH GEOLOGY. 

Pbofessor E. Forbes, President of the Geological Society, has 
read to the Royal Institution, a paper of new results and new inter- 
pretations of the Geology of the Isle of Wight, thie bay of White- 
cliff proving to be a rich source of novel geological information ; 
and a great portion of the Isle of Wight, on further examination, 
turning out to belong to a division of the older tertiaries that had 
never been demonstrated to exist within the British islands. For 
the details see the Philosophical Magazine, No 39. We quote Pro- 
fessor Forbes's conclusion : — 

The peculiar undulatory contour of the surface of the fluyio-marine portion of 
the Isle of Wiffht, is due to the eentle rolling of the beds in two directions, one 
parallel with the strata of the chalk ridge, and the other at right angles to it. 
The vaUeys and hills running northwards to the sea depend upon the synclinal 
and anticon^ curves of the latter system of rolls, a fact hitherto unnoticed, and 
tiie non-recognition of which has probably been one cause of the erroneous inter- 
pretation of the structure of the Isle of Wight, hitherto received. The trunca- 
tions of these curves along the coast of the Solent exhibit at intervals beautiful 
aod much neglected sections, well worthy of careful study. There is one of these 
sections near Osborne. Her Majesty's residence stands upon a geological forma- 
tion hitherto unrecognised in Britain. Near West Cowes there are several fine 
seotioas along the shore. The total thickness of unclassified strata in the Isle of 
Wight is 4b(X) feet if not more, and within this range are at least two distinct 
sets of organic remains. The fluvio-marine beds in all, including the Headon 
series, are very nearly 600 feet thick. 



SINGULAR GEOLOGIOAL PACT. 

At Modena, in Italy, within a circle of four miles around the 
city, whenever the earth is dug and the workmen arrive at a distance 
of 63 feet, they come to a bed of chalk, which they bore with an 
auger, five feet deep. They then withdraw from the pit before the 
auger is removed, and upon its being drawn out, the water bursts up 
with violence, and quickly fills the well thus made — the supply of 
water being neither affected by rains nor droughts. At the depth 'of 
fourteen feet are foimd the ruins of an ancient city, houses, paved 
streets, and mason work. Below this again is a layer of earth ; and 
at twenty-six feet walnut trees are found entire, with leaves and 
walnuts upon them. At twenty-eight feet, soft chalk is found, and 
below this are vegetables and trees. 

COAL IN GERMANY. 

At the late Meeting of the German Association for the Advance- 
ment of Science, held at Tubingen, Professor Kamat announced that 
Germany had Coal enough to supply herself and all the rest of the 
world for the next 500 years. 



GEOLOGl OP THE INTERIOR OP AUSTRALIA. 

Mr. J. Calvert has communicated to tVie "ftnNM^ ksNaKicvaS«»ssvv,^ 
"Some (yoBerv&UojiB on the Interior of \3aft AA»\ara>c»iiC«sa\«\nKQ5^«^ 

B 2 



260 YEAR-BOOK OF PACTS. 

The writer stated his belief that as there was a great range of hills 
on the eastern side of Australia, there must also be another great 
granitic range on the N.W. He had made an expedition into the 
interior, which he had ascertained to consist of great salt plains con- 
siderably depressed below the level of the sea. In the S.E. of 
Australia he had observed two sets of boulders : one series, derived 
from distant snowy ranges, consisted of hard masses of granite, with 
scratched surfaces, were dispersed over the plains to the south-east ; 
the other set consisted of masses, not transported, but bouldered by 
the action of the weather, which caused large hemispherical layers 
to shell off, some of them capable of holding water. 

THE COAL FIELDS OP AUSTBALL&.. 

An important Report has been made from the Gk)vemment geolo- 
gist (Mr. Stuchbury) to the Colonial Secretary, which contains some 
valuable information as to a new coal-field he had met with on the 
Talbragar river. " The existence of beds of coal" (he observes) " so 
far west, cannot be deemed otherwise than very important, taking 
into consideration the development of the interior by steam communi- 
cation, which will undoubtedly sooner or later be ramifying itself 
throughout the country by a network of railways. We have seen evidence 
of coal along the line of the Cudgegong; first near Mudgee, at Cloudy 
Bay, at Guntewang, near Cobbera, on the Talbragar itself, near 
GiUis' station ; and, from the immense extent of the sandstone forma- 
tion, it may fairly be presumed that it might be obtained, by sinking 
shafts, as far north as the Castlereagh River, west to Dubbo, south 
to near Madgee, and east to Belaro. Independent of the large area 
north of the Castlereagh, it is highly probable that the whole extent 
of country coloured as sandstone will be found to contain ooal, with a 
few exceptions, in such instances as where the granites, trap, and 
other igneous rocks have intruded themselves, or where the sandstone 
but thmly covers the schistose rocks. 

"Upon a second visit to ManguUia (Rhodes*s) another and much 
thicker stratum of coal than that previously described, was observed, 
probably several feet thick. 

'^ In the neighbourhood of the Macquarie Gap, although I did not 
succeed in finding coal, there can be no doubt of its occurrence below, 
as I found several very beautiful fossil plants in the argillaceous 
shales, which are invariably superimposed upon coal seams." 

In a creek, Mr. Stuchbury found beds of nearly pure magnesia, 
from five to six feet thick. If this should prove to be of commerciid 
value, it might be obtained in almost unlimited quantities. The area 
of this coal-field cannot be less than 16,000 square miles ; much of 
this, of course, is seated at too great a depth for profitable working, 
but at Newcastle and the banks of the Hunter river, it crosses out to 
the surface in seams of from four to ten feet in thickness, with inter- 
mediate beds of conglomerate, requiring neither the making of shafts 
nor the erection of steam-engines. Commencing in the county of 
Durham, about 150 miles nortti oi ^y^Tke^,\5Qa ^o^l «ixtends to the 
precipitous valleys of the Blue "M.o\3aiWfl», ^\iv^ >aBi» \!Kw«c«fc "^^ 
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joiterior at a distance of about 60 miles from the coast ; proceeding 
southward, the seam extends to Berrima, a small town on the 
Ulawara river, about 75 or 80 miles south of Sydney. As a steam 
coal, it has been found, on analysis by Sir H. de la Beche, to be 
identical with the Hurworth Wall's End. 



GOLD-FIELDB OP VICTORIA, OR PORT PHILLIP. 

The following paper has been communicated to the Geological 
Society by Mr. G. H. Wathen. The " Australian Alps" are a series 
of mountain ranges, that pass round the south-eastern comer of 
Australia (nearly parallel to the coast-line, and from 60 to 80 miles 
&om the sea), and form a part of the main chain of the Continent. 
This mountain chain, in Victoria, consists of clay-slates, mica-slates, 
and flinty slates, together with granite, in a successional arrangement, 
forming collectively a recurring series. The strata are all nearly or 
quite vertical, with a north and south strike ; and are intersected by 
numerous quartz veins, running at an acute angle with the slate. 
Vast plains of trap, forming high table-lands, run up to the bas^ of 
the mountains, and probably cover their lower slopes. It is in the 
valleys and guUies of these mountains, and not very far from their 
junction with the trappean plains, that the rich deposits of gold are 
found. Gold has been discovered at several points along this zone of 
mountains ; but the richest deposits opened in the colony of Victoria 
(and indeed in the whole continent) are those of Ballarat and Mount 
Alexander. The former is about 65 miles N. W. of Geelong ; and 
the latter, about 76 miles N.W. of Melbourne. The enormous 
amoimt of gold which the latter district has yielded has been derived 
chiefly from two valleys, with their gullies and ravines. These 
vaUejTS are known by the names of the streams or " creeks" that run 
through them. One of these. Forest Creek, takes its rise in the 
granite forming the central mass of Mount Alexander ; the other has 
its source in the high and broken ranges of slate that environ the 
Mount. Both creeks are tributaries of the river Loddon, on the 
banks of which, also, gold is found in small quantities. The Ballarat 
gold-field lies at the junction of the slate, with a trappean tract, about 
seven miles from an extinct volcano, known as Moimt Beninyong. 

The original matrix of the gold seems to be the above-mentioned 
quartz veins, that traverse the slates generally in a north and south 
direction. The wearing away of the slate rocks and their quartz 
veins, by the action of the weather and by aqueous agency, has given 
rise to the auriferous beds of gravel and clay occupying the beds of 
the ravines and valleys at the present day. Occasionally the gold is 
found at or near the surface of the soil, diffused through the gravel. 
Sometimes it lies as much as 30 feet beneath the surface, embedded 
in day, either immediately upon the rough rock surface below, or 
just above a white clay known by the miners as " the pipe-clay ;" and 
it may be met with in other localities at every intermediate depth. 
In some places, boulders of quartz and beds of hard concrete of 
quartz and slate pebbles, occur in the aiuiferous ciba.'^. Tomsr^ 
different conditions of the auriferous beds de^u'^xi^JgOTiLXitv^^s^J^'^s^ 
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characters of the gullies and the YaUeys down which the drifted 
materials have been carried, and upon the varying force of the 
water-power that at different times and at different places has been 
brought to bear upon this shingle, sand, and mud. Thus, in the 
creekia, the deposits in their channels are richest at points where the 
stream has been impeded in its course, either by frequent sinuosities 
or by being crossed by a bar of rock : this holds good with the de- 
serted channels of streams also. When auriferous clays and gravels 
occur in the dry gullies descending from the higher ranges, the richest 
deposits are always foimd in the ancient channel or bed of the guUey, 
often occupying a very narrow area ; but where these gullies contraeb 
at their junction with the larger valleys, the auriferous clays are often 
continued up the sides of the enclosing hills, even to their crests ; and 
the distribution of the beds and of the gold is very variable under 
these circumstances, as though the beds had been here deposited by 
means of strong conflicting eddies and currents. It appears, that 
with regard to Victoria, the gold has been arrested in the small 
mountain ravines and gullies, and was not washed down to the larger 
streams. Auriferous sands in river banks, or in alluvial plains of the 
low lands, are unknown in this colony. " The methods of working 
the gold-bearing alluvia, either at the surface or by pits and "holes,'' 
vary, of course, according to the depth to be attaint, and the means 
at the command of the miners. The methods of separating the gold 
from the gravels and clays are the same as those used elsewhere in 
New South Wales and Califomia. [Besides the Ballarat and Mount 
Alexander Gold Fields, "diggings" have been opened at Mount 
Blackwood, and on the Moorab^l River, near Ballarat; on the 
Plenty and the Yarra Yarra Rivers, N.E. of Melbourne; on the 
Mitta Mitta River and Lake Omeo, in the N. E. part of the colony ; as 
well as at several points along the eastern portion of the boundaiy line 
between Victoria and New &outh Wales.] — Athejicevm, No. 1321. 



NATIVE METALLIC IRON. 

Db. Andrews, in an examination into the minute structure of 
basalt, has found evidence of the existence of Iron in a native state. 
After pulverizing the rock, and separating with a magnet, the grains 
that were attracted by it, he subjected these grains, which were 
mostly magnetic iron, to the action of an acid solution of sulphate of 
copper in the field of a miscroscope. 

T^iis salt produces no change with the oxide ; but if a trace of pure 
iron be present, copper is deposited. In his trials, there were occa- 
sional deposits of copper in crystalline bunches ; the largest of which 
obtained was little more than one-fiftieth of an inch in diameter. He 
observes, that with 100 grains of the rock, three or four deposits of 
copper can usually be obtained. The basalt of the Giant's Cause- 
way affords this evidence of the presence of native iron, but less so 
than the Slievemish basalt. 

The same result would be produced if the nickel or cobalt were 
nre»en t in £ne grains ; but Dr. Andrei^a coTkaldsre this very improbable. 
jTbe same baasdt afforded, on nncrosco^Vc e;iajcQMka^3tf>\i, wx^\fc,Ta^^ 
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netio iron, pyrites, and a colourless glassy mineral. — Ameri<;an 
Journal of Science and Arts, No. 46. ^ 

DISCX)VEET OF TIN IN VICTORIA. 

Mb. J. M. Stephen, Vice-President of the Greological Society of 
"Victoria, in examining several mineralogical specimens from the 
Ovens, has discovered Oxide of Tin in quadrangular crystals, with 
pyramidal terminations, being the common form of that valuable ore 
of tin. As the discovery of this metal in Victoria must prove of vast 
importance to the colonists, being stated to be in great abundance, 
Mr. Stephen has taken pains to prove by every known test, that not 
only the red crystals, but also the black fragments, or black sand, as 
,the superficial observer would describe it, are the most valuable tin 
ore known. 

" First, (says Mr. Stephen) I have fused one of the grains of the 
black fragments, with the blow-pipe in charcoal, which is a difficult 
operation with tibis ore, using the two fluxes of borax and carbonate 
of soda ; and I have extracted a globule of pure tin from that grain 
(flattened with the pliers when cooling), together with the scoria 
attached to it — ^the most indisputable test. Secondly, I have tried in 
vain to dissolve it in either of the acids, which is another proof of its 
being oxide of tin. Thirdly, I have proved by weighing it in the 
hydrostatic balance, that its specific gravity agrees with that assigned 
to it by Professors Phillips and Dana (about 6.5, or six and-a-half 
times as heavy aa water), being nearly double that of the spinal ruby ; 
and, by Mohs' scale of hardness, that it is not so hard as that gem. 
Lastly, by its crystal (a four-sided rectangular prism, terminated by 
pyramidal planes), fracture, colour, and streak, and the conditiou 
imder which it is found at the Ovens, associated with grains of gold 
and tourmaline, &c., and which agrees with that of Cornwall, that it 
is stream tin, or dSbris of tin veins, which is separated from the 
gravel by washing, as the name imports ; and in all probability tin 
lodes will be found in the neighbourhood. 

"I heartily congratulate our fellow-colonists that this valuable 
metal, so long sought for by experienced Cornish miners in South 
Australia, has at length been found in the colony of Victoria in such 
apparent abundance, presenting another profitable field for the em- 
ployment of the surplus population and capitjd of the mother country. " 
— Australian and New Zealand Gazette. 



GOLD in the BRITISH ISLANDS. 

Mb. J. Calvert, in a paper read to the British Association, states, 
from his own exploration, from researches in various works, and from 
communications. Gold was found in forty counties in these islands, 
and over an area of 50,000 square miles. He thus classified the gold 
regions :— The West of England, North Welsh, Mid-England, North- 
umbrian, Lowland, Highland, Ulster, and Leinster. The West of 
England region might be divided into three districts — Cornwall, 
Dartmoor and Exmouth, or West Somerset. In. CoTowiJ^ "vJaa ""ossir 
streamer, which were of the same compoaiUoii «a %q\^ ^^^g^^s^sij^^ ^a^ 
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long been known tooontam nuggets and ooane diiti^ orliops of gdd, 
but had onJy been slightly woriEed by Sir Gfaristoplier H«wkfa% ak 
Ladoch. llie largest (>)nii8h nuffget wm not woiili nioro tium abooi 
ten guineas. The Cornish districts were yery nch. m gold. He 
Dartmoor district contained gold in its northern and aonthem tikmm. 
A miner, named Wellington, got abont 402. worth of gM, at ShoBp- 
ston, and Mr. Calvert had obtained gold firom the gnnhe bj te 
process. In the West Somerset were four oompaniea for wnUw 
gold ores. From fifty-five tons of Pcdthnore ores, one hundnd ihm 
two ounces of gold were lately reduced, bdng at the rate of 



pennyweights per ton, or twice the rate of the St. J<^m del Bsgr mm. 
The West Somerset district probably embraced gold sHea at Ocofte 
Martin and the Mendips. The Nortiii Wales district mi^t emhacs 
all the western counties of the prindpalil^. There were no npoftei 
river deposits, but gold ores IumI been woiked at Canihusian, hm, 
Berthllwyd, Dolfrwynos, and other places. Hie Northumbrian la* 
gions embraced Alstone Moor ; but the chief known gold-field wm in 
Westmoreland and Cumberland. In the Ghddsooop mine gold had 
been found in the copper for ages, and he (Mr. CalTart) had discovered 
it in many of the ores and riven of the district. He showed speciiiMDfl 
from High Treby, Caldbeck Fells, the Buttermere and Cnmnnd- 
road, Borrowdale, Buttermere, Bassenthwaite, and a fine hunpof 
gold gossan, which weighed oriffinaJly fifty-seven ounces. The bmA 
of S^tland district htui only been woriied for its river deponfs in 
Clydesdale and Nithsdale, but in his (the lecturer^s) opiniaii it ax- 
tended throughout the lowlands. Grdd was found in above Mj 
brooks or gullies, and all of the miners have gold for sak^ obtamed 
in their holiday excursions. 

Mr. Calvert mentioned that in the manuscripts of Queen EKa- 
beth's time the diggers relied on keele, a reddish earth, as an indicft- 
tion of gold, and tiie miners do so now. He had seen it also in Wert- 
moreland, and had recognised it also in Australia and elsewhere. He 
found gold in the Lowther Biun, Long and Short Clench Bom^ 
Mannock Water, Keppel Bum, Glengomar, Elvanwator, Goldsooor, 
and other places. At Wenlockhead he saw gold in the midst of the 
town. At one place the miners, two years ago, got goUd, whidi tt 
Glasgow they sold for 42Z. Gold was reported in Perthshire^ Fife- 
shire, Stirlingshire, and Linlithgowshire. The Highland gold regioDi 
were unexamined. Grold localities had been reported in Aberaeen- 
shire and Sutherlandshire. The Wicklow diggings were only shcHtly 
referred to. It appeared by returns obtained fix)m the Dublin gold- 
smiths, that the present supply of the peasantry was about 20002. 
a-year. In Ulster the peasantry work the aura of gold mountains in 
Antrimshire, and the Mayola streams in Londonderry yielded gold. 
The yearly produce of gold in these islands was now about 50002. 
a-year, which might be largely increased. The number of gold bea^ 
ing streams known was one hundred. Grold had been found in nearly 
all the clay-slate districts. Many of these were worked in the Middle 
Ages, and probably also by the Komans. Gold, in ores, was found 
associated with silver, lead, copper, kon, mA ^sna-, ^wJ(Sa. q^aaxtx^ 
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grftnit6y slate, oxide of iron, sulphate of iron. These ores have only 
been woAed of late in Devonshire and Merionethshire. The* river 
deposits were rudely worked by the miners or peasantry in Wicklow, 
Liuiarkshire, Antrimshire, and Devonshire. The washing of gold- 
stuff in our home districts was very rude, and not equal to that in 
Australia, nor had there been for a long time any deep workings. 
Many rich gold ores were thrown away, and much Taetal was pro- 
duced from which the gold was not refined. The only two gold-fields 
which had yet been worked had yielded considerable amounts : the 
Xianarkshire district from a quarter of a million to half a million, the 
"Wicklow above 100,000^. The largest known nuggets were three 
pounds from Lanarkshire, and others of two pounds and a half from 
there and Wicklow. The importance of attending to this branch of 
the national resources was strongly urged. Mr. Calvert concluded 
by stating, that he considered the clay-slate formations of Canada 
would soon be discovered to be a vast gold-field. — Athenceurn, No. 
1351. 

THE EXTINCT GENUS NESODON. 

Professor Owen has read to the Royal Society, a " Description of 
some species of the extinct genus Nesodon." The author commences 
by referring to a genus of extinct herbivorous mammals which he had 
founded in 1836, on certain fossil remains discovered in Patagonia ; 
and which, from the insular disposition of the enamel folds charac- 
teristic of the molar teeth, he had called Nesodon. Subseqent trans- 
missions of fossils from the same part of South America, by their 
discoverer, Capt. Sulivan, R.N., now enabled the author to define 
four species of the genus. 

The structure of the grinding teeth proving the extinct animal to 
have been herbivorous ; the number and kinds of teeth in the entire 
series show that it was ungulate. In this great natural series of 
mammalia the author next shows that the Nesodon had the nearest 
aflSnities to the odd-toed or Perissodactyle order amongst the existing 
species ; but certain modifications of structure, hitherto peculiar to 
the even-toed or Artiodactyle Ungulates, are repeated in the cranium 
of the Nesodon: more important marks of aflinity are pointed out in 
the Nesodon to the Toxodon; and both these extinct forms of South 
American herbivores are shown to agree with each other in characters 
of greater value, derived from the osseous and dental systems, than 
any of those by which the Nesodon resembles either the Perissodactyle 
or Artiodactyle divisions of hoofed animals. 

Of the genus the author defines four species : — ^The first, about the 
size of a Lama, is the Nesodon imhricatus ; the second, of the size of 
a ^ebra, is the Nesodon StUivani; the species to which belong the 
portions of skull, with the teeth, described in the present memoir, 
did not exceed the size of a large sheep, and is termed the Nesodon 
ovi/nut; fourthly, a species of the size of a Rhinoceros, Nesodon 
magnus, is satisfactorily indicatea by a grinder of the upper iaw. Ixsl 
conclusion, the author remarks, that the oatecAD^caJL Oaaccw^i^Kt^ ^'^- 
Sning the orders of hoofed quadrupeds, ca\ie^ Proboacld/wx^ l?«rxa»»- 
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dactyla, and ArUodactj^, are aasoeiated with modifioaitioni of tibe 
soft parts of audi impcatance, as not onfy to establiah liie prinaplBof 
that ternary division of the great natural gitrap of UnffmkUa, Imt to 
indicate that the known modifications of the skeleton of the extinct 
Tozodons and Nesodons of South America, in the degree in nhiflb 
they differ from the ostedogy of the already defined others of V^g^ 
lata, must have been associated with oonoomitant modifioalum of 
other parts of their structure whidi would lead to their being plaoed 
in a distinct division, equal to the Proboaeidia; and, Hke mX onbr, 
to be more nearly alUed to the Peritiodacti^ than the ArUodtutgUi. 
This new division of the Ungviata the author propoaea to call fto- 
dontia ; and he ranarks that its dental and osteal chanoten^ while 
they iUustrate the close mutual affinities between the Neaodoos and 
Toxodons, tend to dissipate much of the obscurity suppoeed to involve 
the true affinities of the Toxodon, and to reconcile the conflietiqg 
opinions as to the proper positi(m of that genua in the mMnm^KMi 
class. For the dental and osteal characters, see the B^Kirt in the 
Proceedings of the Boyal Society. 



KEW PLSSIOSAUBUS IK THB YOBK MUBEUX. 

Pbofbbsob Phillips has stated to the British Aaaociataoii > 
a ciuious circumstance that eac^ of the three great Pleaioaami lately 
discovered in Yorkshire belonged to distinct ami nndeaoribed apeoisB. 
One of these, described by Mr. CharleswOTth at a fi»mer m ee tin g 
was now in the possession of Sir P. Crampton, in Irelaiid ; the othor 
two were in the York Museum. One of mem was eighteen feet kngi 
and had a very small head ; the other was equal in size to the laigest 
Plesiosaurus of the Elimmeridge day. Its head ia forty-two indies 
long, and much narrower in proportion than in the other qpeoies ; tiie 
neck is much shorter, being only half as lon^, in proportion, as in the 
P. dolichodeirvs. The paddles are five fset m lei^gtii. Thevertetne 
are like those of the other species ; the teeth slightly difiE^rent It 
was found in Lord Zetland's works, at Lofthouse^ on the Yorinhire 
coast. 

BONES AND TEETH IN OXON. 

Db. Daubent has read to the Ashmolean Society, some remaria 
on a collection of Bones and Teeth lately found while excavating a 
piece of ground for the branch railroad, near the village of Yarnton, 
Oxon. In the surface soil, many human bones, as well as those of 
horses, were found buried ; probably they were the remains mther of 
the army of the Eoyalists or of the Commonwealth, who were slain in 
a skirmish, as it was known that the armies had encamped in that 
neighbourhood. A curious phenomenon is connected with this spot : 
on the blue clay below the bed of gravel, which is from twelve to 
eighteen feet in depth, a large number of the remains of elephanii^ 
and also extinct animals, were found. In the space of about an acre^ 
upwards of fifty elephants' teeth were found ; many of them as perfect 
as when they were in a living alate, xio^.YiKsm^^^^iit^gcteft^^j^j^RM' 
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ance of being rubbed, or transported to the spot. The bones seemed 
to have decayed altogether ; and the remains of the tusks, which have 
been found, are reduced to a chalky state similar to the ivories from 
Nineveh, lately sent to the British Museum, and which have been so 
curiously restored by being boiled in gelatine. — Morning Chronicle. 
(We notice, with pleasure, that the proceedings of scientific societies 
are very ably reported in this journal). 

FOSSIL HUMAN TEETH. 

The great fact elicited at the late meeting of the German Associa- 
tion at Tubingen, was the clearing up of the mystery of the Fossil 
Human Teeth found in the Swabian Alps, in strata of the mammoth 
period ; and doubts expressed as to their being human teeth, as man 
was not believed to have existed in the time of the mammoth. Since 
the meeting of 1852, a number of perfect himian skulls have been 
found in the same locality, with teeth in them ; which discovery, if 
correctly reported, would naturally lead to the conclusion that a race 
of human beings was in existence contemporaneously with the mas- 
todon, and other of the larger antediluvian animals. 



VOLCANIC ERUPTION IN THE CRIMEA. 

The Gazette of the Academy of St Peteraburg publishes the Report 
of a M. Begitschef, a Russian savant, who states that while crossing 
over the Strait of Taman, from Kirch, with some workmen, early, in 
the morning of the 6th August, they saw a flame, accompanied by a 
thick vapour, rising from the summit of the mountain of Koi*abetoff, 
situated about four versts (three English miles) from the town of 
Taman. The sky was clear, and the temperature mild at the time. 
In a few minutes, the column of fire and smoke had reached a gi*ea,t 
height, and remained in that state for five or six minutes. Two other 
eruptions followed at short intervals, but with less violence than the 
first. This volcano had remained tranquil for at least thirty-five years. 
Immediately on landing, M. Begitschef and his men proceeded 
towards the mountain, which they reached at ten o'clock. At about 
700 yards from the foot of it, they found a mass of black mud spread 
on the ground to a considerable depth, which had been thrown out 
by the eruption. The crater made a whistling noise, similar to that 
made, by an engine when letting off its steam, and which at times 
became so violent as to somewhat alarm the party. The groimd was 
cracked in different directions, and round the fissures the grass 
appeared perfectly calcined, and in several parts had caught fire. 
'xh.Q eruptions lasted altogether about three hours. 



earthquakes in 1863. 

The record of the past year is strangely scarred with terrific phe- 
nomena of this class, many of which have been attended with appaUing 
loss of life. 

Brighton. — On the same night, April 1, two persons who were in 
bed, at a house in the King's Eoad, felt a tremoxxx ^\vS.Oq. \sv^'& 'csv^'^k 
of them instantly helieve that an eaxti)i(\\ia^'& \iaA oci^s^Tc^^* '^^£^a 
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tiiDe WM noted, and was 10 ndimtes to 11 o'dook. ^Hie 
was repeated once, if not twioe. The motkm whi ~ 
due to the earthquake whidi at the same time mm 



was repeated once, if not twioe. The motkm whklk thej ftH m 
due to the earthquake whidi at the same time mm ntmntm at Ooa- 
tanoes, Havre, Caen, &c. 



Jersey. — On the same night, Januaiy 1, a Mvere afaook mm ftb m 
this island, commencing about 15 minutes before 11, and lastbg 
about 20 seconds. The oscillation was from N. E. to S. W., and im 
attended by a subterraneous noise, resembling that of an artiOery 
waggon rolling quickly oyer a newly maoadamixed road. The mgU 
was clear, with a light breeze from the N.W. ; bat hea-vy rain saose- 
quently fell, and the wind considerably increased. The shock hm 
very sensibly felt in Guernsey, and by vessels in the Eii|^ 
ChanneL 

Upper Gcmada. — Earthquake shocks, although not Trnknown ii 
Upper Canada, are of sufficiently rare oooanenoe to show an mrasiul 
range, or an unusual direction, in the movement of the earth's cmst 
which occasions them, when they are pereeived in tliia neighhoor- 
hood. The recollection is still preserved of a pretty strong shook 
that was felt at Niagara in 1801 or 1802 ; and it is the first ooncfah 
sion of Bobert Mallet, from his elaborate examination into the fiKsts 
of earthquake phenomena, (Reports British Assoc, 1850,) tint 
" Earthquakes occur over all parts of the earth's sorfiaoe, botii on 
land, and under the water ;" he even goes frurther, and affiims Ihit 
there is, at present, no sufficient ground for asserting that one W^ 
of the globe is permanently subject to them more than anotfaor. xhe 
great Lisbon earthquake of November, 1755, furnishes, howevar,tiie 
only example which we find in his list, of a shock reported from the 
lake districts of Canada. They are more common in Lower Osnada. 
A shock which occasioned considerable alarm, and even some damsce 
to buildings, at Nicolet, and on the shores of Lake St. Peter, on the 
18th January, 1843. There was another at Montreal and itsviomity 
in April, 1843. Shocks were observed at Rochester, N. Y., Sap- 
tember 19, and October 22, 1844 (R. R) On November 2, 1850, a 
little before midnight, a shock, accompanied b^ a rmnUhig nflisfl^ 
was perceived at Frederickton, N. B. These instances, which are 
not given as a complete list, show that Upp«r Canada is less remofed 
from the region of this phenomenon than is commonly supposed by 
Canadians. On the ISth March, 1853, a shock was felt in the Kii- 
gara district, and also perceived at Toronto. " About half-past fi 
o'clock, A.M.," writes one observer, "I was startled by a strange 
rumbling noise : it produced the usual effect of thunder that is near, 
namely, a trembling of the house and bed, and a shaking of the 
windows; the first impression made upon me was that it was Uinnder, 
but I could not help feeling at the time that there was something 
strange and unusual in the effect produced, and the second imprBB- 
sion was that it closely resembled what I had frequently read of 
earthquakes." A second observer, residing in a different iMut of ihe 
city, places the time earlier. "About ten minutes before nveo'dock, 
by my watch, I was awakened out of a sound sleep by a mmblmg 
noise, which I distinctly heaxd iox aoimA «»k^otl^ «&uae \ ^iirdis. 
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Mrs. who was awake previous to the shocks not only heard the 

rambling, but felt the bed vit)rate to and fro.** 

The l^pometer was fsdling a little at the time of this occurrence, 
but its depression was only — .086 at 2 p.m., and at the next obser- 
vation it had risen ; the tiiermometer was above the mean, a very 
marked depiession of temperature however followed it, giving the 
lowest of the month, — 0.°2 Fahr., on the night of the 14th instant. 
A state of magnetic disturbance, of considerable activity, moderate 
in respect to the amount of the changes, prevailed throughout 
the 12 th ; but the photographic instruments at the Observatory 
i^owed that no particular change of declination accompanied the 
movement itself. A westerly movement of six seconds occurred from 
Sh, to 6h. 15m. — From The Canadian J(ywmal; or. Repository of 
Industry, Science, and Art, published monthly at Toronto, for the 
Coimcil of the Canadian Institute. 

On Sunday (March 20) morning, about five o'clock, a heavy shock 
-was felt, accompanied by a rumblmg soimd, as if hundreds of heavily 
laden waggons were passing the street ; then followed three other 
shocks, which caused everything to tremble to its very centre. It 
-was felt in the neighbourhood of Grimsby, Jordan, Thorold, the Falls, 
Queenston, and Niagara. At Fort Mississaugua ever3rthing rever- 
berated with the crash. 

Off Cape £gmont.—A letter from Mr. T. S. Ealph, A.L.S., to Mr. 
Kippist, Lib. L.S., and dated ''Brig Marmion, on her passage (from 
Wellington, New Zealand) to Porl^JPhillip," states: — "On the even- 
ing of Saturday last (1st of January, 1863), while off, some fifty miles 
west, of Cape Egmont, half-past eight p.m., we on board the brig 
experienced the horrible shock of an earthquake, which caused the 
vessel to shudder and shake just as if she had grounded on a shingle 
spit ; and, indeed, so loud was the soimd under us, and so great the 
agitation, that I took it at the time to be a case of wreck with us, 
and knowing the sea was running rather high, hardly expected to 
reach the deck before she might begin to break. The shock lasted 
about twenty seconds, during which I had only time to secure my 
watch and compass, and seek tiie deck, when the whole was explained, 
and I had the satisfaction of experiencing some eight others of 
diminished energy, dming the succeeding forty minutes, the last oi 
which I measured, and found it did not exceed seventeen seconds, 
and was about equal in duration to the first, which of course I could 
not ascertain very accurately, but by reference to the time occupied 
by succeeding ones." 

Cmnana, on the Spanish Main. — The 15th of July rose clear and 
imclouded, and imtil two o'clock an agreeable breeze blew from the 
sea ; at that hour, the wind changed to the south, which was the 
only atmospheric variation observable. At a quarter-past two, the 
first shock was felt. This was thought to be but one of the slight 
tremblings of the earth to which the citizens were accustomed, and 
to bear which the houses are expressly built ; but, in a few seconds 
after, an awfiil oonvulsiou was felt, accompaiiAedi \s^ iTv;gci^Jl>^ T^vsNa«& 
and deep d^rkneea. The oonstematioii waa \unNewaJk* ^oX. ia»«ssM^ 
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Uamlj ewMed without cause to mourn fim Iom of flame of Hi »■»• 
ben. In tbe streets, squsres, and n^^booring fieids mm tsan 
wandering spectres, covered with blood and dust^ and filled wilh 
terror. No less thui 4000 were killed ; and all the public buildingB 
fell and almost all the private houses were destroyed, whikt tiuse 
which were not entirely ruined were so ii^jured as to be uninhabitiMB. 
The river Manzanares, which flows through the town^ rose sevenl 
feet, and the bridge fell^diich connected the town onbothaden 
Several de^ openings were formed, from whence rofle boQiog water. 
The ancient city of Cumana^ the first built on lerrfli Jhmm hf <&e 
Spaniards, has disi4[>peared in an instant ! 

Perna,—A letter, dated the Uth of ICaj, gives tiw hlknA^ 
details of an earthquake at Schiras, on the 21st of ApriL llie towi' 
of Schiras no longer exists, having been completely daetroyed by aa 
earthquake. All the inhabitants were asleep, from whidb thejr w«e 
awakened by a noise louder than that of thunder, and by a mssi of 
stones falling into their rooms. The immensity of this onaterwas 
only visible when daylight appeared. On eveiy aide, tiie eye emdd 
see nothing but a heap of ruins, streets blocked up with stonei^ and 
dead bodies being carried on litters without the wafls of tbe town. 
Out of several l£ousand victims, the lives of a very flmaU mmbcr 
were saved. These scenes were repeated for five days, during wliioh 
it is calculated that 12,000 persons perished. For three dayi^ the 
town was delivered up to the pillage of brigands. Shooka mn fait 
three or four times a oay, and were so viol^it that the howei i^doh 
had resisted former shodcs, fell to the ground one after the other. 

Thdfei.— On August 18th, the town of Thebes was entbre^ desteeysd 
by an earthquake. A letter from Athens, dated August 20th, BSfi: 
** £leven persons lost their lives on this occasicm. Eighteen womMed 
were dug out of the ruins. The tovm consisted partly of stone 
houses, which were all new, and partly of old houses oonatnicied of 
wood and bricks. The former were completely destrtnred, and the 
latter have become perfectly uninhabitable. The town of lliebee bed 
plenty of water; but after the catastrophe, there was a ereat scaroi^ 
of this necessary element, and the faarful doods of dust raised in 
columns by the crash of houses had lighted on the Y in ey ar ds sad 
orchards, and rendered much of the fruit uneatable. Besides, s even teoa 
villages in the vicinity of Thebes, as far down as Platiia, suffsred so 
much that they have become uninhabitable. Also in ChaUds, on the 
island, some houses were destroyed. Tlie shocks contmued both at 
Athens and at Thebes from the 18th to the 26th, so thftt fixna one to 
three shocks were fdt within twmity-four hours." 

Van Diemen*t Land. — "At ten minutes before six, on the eveonig 
of Sept. 20, 1858," (says a correspondent of the Bobart Tovm Adver- 
tiser,) ** we had a severe shock of an eurthquake ; the houses whioh 
is built of stone, shook severely. The tea-things were on the table at 
the time; the furniture, cups, &c., all danced. Mrs. Hobbs was sitting 
leaning against the side of the fireplace, my son William was by her 
leaning on the mantelpiece, his he&d Teetiii^ on. his hand. The shock 
wMi 80 severe to them both, tibey if\^ \\» Vxi% «Sx«t. ^y^i^ tHise^ 
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- daughters was stooping at the time, and fell on her head; I can only 
compare it to the rolling of heavy waggons under an archway. All 
passed away to the norSi-east." 



GREAT EABTHQUAKE IN THE INDIAN ARCHIPELAGO. 

The Singapore Free Press of 4th February last, quotes from the 
Java Bode tiie following details of a terrible commotion which com- 
menced on the 16th, or probably on the 26th of November, and lasted 
imtii 22nd December, 1852. 

On 16th November, about 20 minutes to 8 in the morning, a heavy 
vertical oscillation of the ground was felt at Banda Neira, which soon 
changed into a rapidly increasing undulation from the N.E. to the 
S.E., which lasted for more than five minutes. Every one left his 
house ; to remain standing was impossible ; people were obliged to 
take a firm hold of something, or throw themselves on the gi-ound. 
In the morning, a slight shower of rain fell, but otherwise the 
weather was not unfavourable. At the first shock, nearly all the 
houses were thrown down or very much shattered. The Government 
buildings, the church, the officers' houses in the encampment, and 
the warehouses, suffered the greatest injury; the Chinese quarter 
was a heap of ruins — ^the native village on the Zonnegat was laid 
waste. The Papenberg fell partly in, and two bamboo houses upon 
it disappeared; and on Great Banda, the houses of the park-keepers, 
their out-houses and smoking-houses for the nutmegs, imderwent the 
same fate ; everything there was also thrown down or greatly injured. 
Nothing was visible of the village Lonthoir but a heap of ruins. Sam 
was terribly shattered, while detached pieces of rock lay everywhere 
scattered around. There were no deaths, however, to lament, and 
only some persons were slightly bruised or woimded. But the mis- 
fortune did not stop here. About eight o'clock, a disturbance of the 
sea (Zee-beving) occurred, which filled every heart with fear and dis- 
may, and caused every one to fly to the highest ground. In quick 
succession the bay filled and emptied, and at times it appeared to be 
only a little river. The ship Atia-cd-Rachman, laden with rice, 
lying in the roads, twice touched the ground, after — ^like her Majesty's 
brig, De Haai, which had anchored the day previous — ^having been 
driven backwards and forwards a number of times. But this sea- 
quake increased in a frightful manner, and thrice overwhelmed 
Great Banda and Neira with the largest rollers ; on the last place, 
they reached several feet high in the houses, and burst the doors 
open. These huge waves formed in the Zonnegat and in the channel 
oi Lonthoir, and ran so high that they beat over Fort Nassau, and 
reached the foot of the hill on which Fort Belgica is built, canying 
everything with them in their reflux, but at ^e same time leaving 
behind a quantity of fishes. The prahus in the road were driven 
amongst and against each other, and carried to and fro from the 
shore. They foundered or drove in the Zonnegat, where they struck 
on the shore. 
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"LONDON TURP." 

A siNOi^AB geological discovery has been made at Deptfisd, in 
Kent, four miles from the metropolis. Mr. Gwyumey.the en- 
gineer, in preparing to erect one of his Balanced Centrifugal Pmnpe, 
at about half a mile from the banks of the Thames, his wox^kmen, in 
commencing to sink through from London clay, came, at a dqith 
of three feet from the surface, upon a bed of peat, apparently pos- 
sessing every characteristic of peat-bogs in different parts of the 
country, and composed principally of vegetable aphagn'mi^, the troe 
peat-pLa.nt. Whether this should prove a bed resting on the chilk, 
or in a basin of the London clay again covered by that deposit^ it 
gives rise to a question of singular import — ^how came a portion of 
geologically recent alluvial deposits beneath the upper stratum of the 
tertiary period? The experiments on this singular specimen of 
London Turf with Messrs. Gwyume & Co.'s machinery at Esmx 
Wharf, Strand, in the preparation of peat have been highly succeM- 
ftd. — Abridged from the Mining Journal. 



SKIN OP THE ICHTHTOSAUBUS. 

Mb. H. Coles, in cleaning some specimens of IchthyoBaimu ob- 
tained from the lias of Tewkesbury, had his attention drawn to the 
occurrence of a number of minute black points, which, on being sub- 
mitted to microscopic examination, appeared as small, curved, hollow, 
spine-like bodies. In other specimens, Mr. Coles found a thin layer 
of these minute bodies massed together, and lying against the sur&ce 
of different parts of the skeleton. The author draws the conclusion 
that these small seti-form bodies were an important element of the 
dermal covering of the ichthyosaur. 

DR. OWEN'S DESCRIPTION OP A NEW MODE OP DRAWING FOSSILS. 

The fossil itself serves as a guide and model to work from. After 
the specimen is fixed permanently on the machine, one arm, pointed 
with steel, traverses all its inequalities of surface, in close, parallel, 
waving Hues, and imparts a corresponding movement to a diamond 
point, in contact with the steel plate, which cuts similar lines through 
the prepared asphaltum surface down, and slightly into, the sted 
plate ; subsequently these lines are corroded deeper — ^in the language 
of the engraver, bitten — into the metal by means of dilute nitric acid. 
Thus is produced an engraving, in a delicate, silvery effect of light 
and shadow; capable of giving, if desired, 100,000 impressions of as 
perfect a counterpart of the original as can be accomplished by the 
Daguerreotype process, provided the subject has not too great relief, 
and can be placed in a horizontal position in the machine. 



REPTILIAN REMAINS. 

The following communication has been read to the Geological 

Society : — " Notice of the Discovery of Reptilian Bemains and a 

Land Shell in an upright Fossil Tree in the Coal of Nova Scotia," by 

Sir C. Lyell and J. W. Dawson, Esc^. — " Notes on these Reptilian 

Remama, " by Prof. Wynam and. Ptoi. 0"?iexi. '\xk.'^'^\«a^i«t\a3B^^\r 
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C. Lyell and Mr. Dawson revisited the strata of the coal formation 
at the South Joggins, Nova Scotia, with a view of ascertaining what 
may have been the particular circumstances which favour the preser- 
vation of so many fossil trees, at so many different levels, in an erect 
positdon (such a position being a rare and very exceptional fact in the 
ooal strata of North America generally). They were also desirous of 
obtaining additional evidence with regard to the relation of the Stig- 
maria as a root to the Sigillaria,* — and also directed special attention 
to the difference of the deposits enveloping the upright trees, and those 
that fill the trunks themselves. In examining the stony contents of 
these fossil trees, the remains of plants, such as Ferns, Flabellaria, Si- 
gillaria,Calamites, and Stigmaria, were met with; and in one of the trees 
were found, near the base of the trunk, several smiaJl bones intermingled 
with fragments of carbonized wood. The whole were imbedded in a 
dark-coloured stony matrix, in breaking up which, besides the bones, 
was found a small shell, referable to uie well-known group of land 
shells. Pupa and Clausilia; the osseous remains consist of the bones 
of the head and extremities, jaw, teeth, vertebra, and dermal plates 
of one or more small reptiles. These have been examined by Prof. 
J, Wynam, of Harvard University, and Prof. Owen, who pronoimce 
them to have belonged to a Batrachian reptile allied to the Meno- 
branchus and Menopome at present inhabiting the rivers and lakes 
of North America. These eminent comparative anatomists also point 
oat that the fossil reptiles bear some interesting relations to the Laby- 
rinthodontoid type of reptiles. 

ON A BATRACHOID FOSSIL FROM THE COALSHALE OF CABLUEE, 
LANASKSHEBE, BT PBOFESSOB OWEN. 

Tms specimen was met wiili by Prof. M*Coy in the Museum of 
the Earl of Enniskillen, and consists of the right half of the facial 
part of the skull of a small reptile, closely allied to the Archegosaurus. 
Tlie bones are slightly dislocated and squeezed into the shale, with 
their smooth inner surfaces exposed. With regard to the affinities 
of the Archegosaiurus of the German coal-fields, observes the Professor, 
of which a large proportion of the skeleton has been obtained, '' I 
retain the same opinion which I formed after becoming acquainted 
with the estimable work of Prof. Goldfuss, and after receiving from 
its author casts of the fossils therein described and figured, viz., 
that they were essentially Batrachian, and that the Archegosaurus 
is most nearly allied to the Perrennibranchiate, or lowest, or 
most fish-like of that order of reptiles. The evidence which Sir C. 
XiyeU has obtained in corroboration of that afforded by foot-prints 
of the existence of reptilia in the coal formations of Nova Scotia 
leads also to a reference of these coal-field reptiles to the same low 
group in the air-breathing vertebrate classes. The fossil above de- 
scribed," continues Prof. Owen, "gives additional evidence to the 
same purport, and extends the known geographical range of the Ba- 
trachoid reptilia of the carboniferous epock** 



OOLITE OF LINOOLNBHtBA. 

There bave been read to the Geological «<>cisit3, ^jo^RscN^HhsssA 

T 
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" On some Seotioiii throopli the Odhe DkMct of LinooliHlDre;'* ; 
describiiiff a Mriei of •eotoom ezpotod during the p r o g wiM of tiw \ 
works of the Great Kortbem Bailway between Fetettoxni^ lod 1 
Grantham. These show some intereBting j^MDomeDa oooneoted wttfa 
the boulder day, and more especially some peculiar fiwts bekx^gmg 
to the relations and character oif the lower beds of the oofite series in 
that district. Hie general observationB tended to prove that ooeai- 
derable difference o( character obtained in the I^oolnshire dktaiot 
as compared with the south-west of England^ the tme ftdkr^s-esith 
being abs^at, and replaced by beds havinff conditioiis intermediate t» 
and linked with those long aso described by Prafesaor Pli^Qros on Hu 
Toikshire coast. Instead ol the two se^panite ocdite depoflni^ gmi j 
oolite and inferior oolite (as developed m the Cotswolas), betwen 
the combrash and the ferruffinous rock immediately ov ie riyia g fle i 
upper lias shales, the Linocmishire odite oon«sts of one massooi^ 
(as in Yorkshire), blending in its fossil oontents the condifcioBB of 
the two oolites ef the south-west of England. I 
I 

EXTENT OF aLAdBBS DT THE FOLAB BiaiOnL i 

On eveiy side of the Southern Pole^ on eveiy meridiaa of liie gnat 1 
South Sea, the seaman meets icebergs. Not so in the norilL £tibe 
860 deg. of longitude, which intersects the psnllel of 70 deg. aertk 
(about which parallel the ooasts of America^ Bmrope^ and Jiji% nil I 
be found to lie), icebergs are only found over an extent of soDW 50 d^ 
of longitude, and this is immediately in and about GnsolMid lai 
Bafi&n^s Bay. In hct, for 1875 miles of kmgitude we have ioebatg% 
and then for 7685 geographical miles none are met with. Thki inte- 
resting fact is, in my opinion, most cheering, and points strong^ to 
the possibility that no extensive land exists about our norlliem pole^ 
— a supposition which is borne out by the hat, that the vast iee* 
fields off Spitzbergen show no symptoms of ever having been in oob- 
tact with sand or gravel Of course, the more finnly we can bring 
ourselves to believe in the existence of an ocean-road leading to 
Behring's Straits, the better heart we shall feel in searciiiEg tbo 
various tortuous channels, and different islands with wfaidi, joabt- 
less, Franklin's route has been beset. It was not, therefore^ witiionfe 
deep interest that I passed the boundaiy which nature had set in the ^ 
west to the existence of icebergs, and endeayoured to form a ooneefc ^ 
idea of the cause of such a phenomenon. — Oibanu^s AreUe Jmtrmi. 

GLACIAL SEA IN YOBKBHIRE. 

Professor Phillips states that in a comparatively modem geofe- 
gical period every part of Yorkshire below the level of 1500 feet mi 
covered by the waters of a Glacial Sea. Icebergs appear to have 
floated over the whole of the Hull district, depositing, where tbef 
melted or overturned, the materials brought from the higher bilk 
Amongst these were blocks of stone from Cumbeilaxid ana the Weei 
Biding, now found perched on the limestone hills. Scone of them 
must have come over the Pass of Stainmoor, a height of 1440 foei 
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^stronomttal anb iVtcteoroIogtcal ^j^cnomcna. 

ASTRONOMY OF THE YEAR 1853. 
Wk quote the following from a valuable contribution to the Invtr- 
neu CowrieTy by Mr. Robert Grant, Secretary to the Royal Astro- 
nomical Society ; and we perfectly agree with the Editor of the above 
journal, that Mr. Grant's paper gives a clear and connected view of 
the whole Astronomical Discoveries of the past year, at home and 
abroad ; and which only a person in Mr. Grant's honourable position, 
and possessed of his talents and learning, could accomplish : — 

BOTATION OP THE EARTH. 

Commencing with the star which more especially ooncems us, 
inasmuch as it forms the home of our present existence, we find some 
interesting facts, the establishmeot of which is due to the great 
German astronomer, M. Hansen, whose recently published labours 
have been honoured with the prize of the Academy of Sciences of 
Dantsdc. His memoir contains a masterly investigation of all the 
circumstances which can aflfect the motion of a pendulum swinging 
about a fixed point. One result obtained by him, which had not 
previously been deduced from theory, is — that if the pendulum, 
which in such experiments usually consists of a spherical ball sus- 
pended by a thread or slender wire of metal, should have a rotatory 
motion ahowt its own axis, the plane of oscillation will generally re- 
v<^ve from this cause with a velocity which may equal, or even 
exceed, the velocity depending directly on the diurnal rotation of the 
earth. Thus we fi^d that a slight twisting of the thread of suspen- 
sion, which it is exceedingly difficult to guard against, will suffice to 
Tltiate completely this delicate experiment. Indeed, it is very 
doabt^ if ever the experiment has been successfully performed in 
this country. — Grant. 

SOLAR PAOUL-fi. 

A SINGULAR appearance, observed during the totality of an eclipse, 
consists of a series of rose-coloured protuberances of different shapes 
and sizes, dotted irregularly around the margin of the dark disc of 
the moon. It has been a difficult matter to ascertain whether these 
objects belong to the sun or the moon, in consequence of the com- 
plete overlapping of the two bodies, combined with the circumstance 
of their apparent magnitudes being very nearly equal. It seems, 
however, to have been pretty satisfactorily established, by observa- 
tions of the total eclipse of 1851, that they are in reality suspended 
in an atmosphere encompassing the body of the sun. Atteihpts have 
been made, but hitherto with imperfect success, to connect these 
protuberances with the spots usually seen on the sun's surface. M. 
Schweizer, a Russian astronomer, has lately advanced a new theory 
on the subject. He maintains that the protuberances are identical, 
not with the spots which are darker than the rest o€ tVikfc wcd^ «css- 
face, but with ihe/acuUjs, which consiBt oi sVxoaka mA ^o^si^^^^^'^'^ 

T 2 



276 TBAB-BOOK OF FACTS. 

of light hrighter than the other parts of the solar disc. He exidea- 
vours with considerable success^ to support this view of the subject, 
by instituting a comparison between the observed positions of the 
protuberances during the total eclipse of 1851, and the actual posi- 
tions of the facidce, as seen on the sun's siuface for several days 
before and after the ecHpse. This interesting question, however, can 
be definitively resolved only by a careful observation of future 
ecUpses.* — Grant, 

THE LUNAR THEORY. 

Mr. Adams, one of the independent discoverers of the planet Nep- 
time, has recently detected an important error, which the great 
French geometer, Laplace, had committed in his investigation of what 
is term^ the secular inequality of the moon's mean motion. This 
consists of a slow change of the moon's angular velocity round the 
earth, occasioned by the distiu'bing action of the planets, which in 
the first instance affects the earth's orbit, and is thence propagated 
by a reflective process to the moon. This is not the only part of the 
Lunar Theory which, during the past year, has been improved by 
the researches of Mr. Adams. The beautiful art of photography 
seems likely to be of much utility in conducting us to a more accurate 
knowledge of the physical constitution of the moon. At the annual 
visitation of the Royal Observatory of Greenwich, in the month of 
June last, much interest was excited by the exhibition of a photogra- 
phic image of the moon in her first quarter, which had been tai:fin 
with the great refracting telescope of the Cambridge Observatory, 
Massachusetts, U.S. At the meeting of the British Association, 
held at Hull in the month of September, Professor Phillips exhibited 
several interesting specimens of the same kind, taken with a tele- 
scope of eleven foot focal length, f With the magnificent r^ecting 
telescope of Lord Bosse, it will be possible to obtain a photographic 
image of the moon, which, under a magnifying eye-glass, will exhibit 
the surface of that body as if it were viewed with the naked eye at. 
the distance of twenty-four miles ! Under such a condition an object 
of the size of an ordinary house would be distinctly visible. St^M 
have been taken by the British Association to procure the co-opera- 
tion of a corps of observers in different countries, for the purpose of 
mapping out, by a photographic process, the whole of tiie moon's 
visible surface. By this means it is expected that much light will 
be thrown upon the geology of the moon, which, in its turn, may 
suggest some valuable conclusions relative to the kindred subject of 
terrestrial geology. — Grant. 

PLANETOIDS. 

Four new planets have been discovered during the past year, all 

• M. Schweizer's paper on this subject has been communicated to the Astrono- 
mical Society, and is printed in their ** Proceedings." 

t Three important papers were read to the British Association, during the Ut« 

meeting at Hull : 1. " Eeport of the Committee appointed at Belfast to inanire 

into the Physical Character of the Moon's Surface, as compared vrith that <m the 

Earth," by Professor PbiUipa*, 1. " Oxv Y^xo\a>o«^\» QS\,Vkfe Moon/' by Troieaaor 

Phillipa} 3. ** On Drawings oi tYve "ilLoou" ^sy 5.'^%kik^. ^<^\i&3MA\kxM 

papers, see the Proceedings ot the Aaaocaa*aoTv,\n.\JBft AtKwownw^'^^^'saKjK 

\ 
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belonging to the singular group of bodies revolving between the 
orbits of Af ars and Jupiter. The number of these minute bodies, or 
I^netoids as they are termed, now amounts to twenty-seven. In 
ail probability they are innumerable, and gradually dwindle down 
in magnitude to the size of mere fragmentary rocks. An interesting 
paper on the subject of the Planetoids has lately been communicated 
to the Institute of France, by M. Le Verrier. From the circum- 
stance of those bodies being all included within a zone of limited 
dimensions, that eminent geometer is inclined to behove that we may 
ultimately arrive at some definite conclusions with respect to the law 
of their distribution. It is certain that the aggregate mass of all 
these bodies, notwithstanding their probably incalculable number, 
cannot be considerable, since they would otherwise exercise a sensible 
disturbance on the motions of the neighbouring planets. Mars and 
the Earth. M. Le Verrier has calculated that, if the aggregate mass 
of the planetoids were equal to the earth's mass, it would occasion a 
perturbation of the longitude of the perihehon of Mars amounting to 
eleven seconds of a space in century. Now, if the perturbation 
amounted even to one-fourth of this quantity, it could not fail to be 
detected by observation ; and as no evidence of the existence of 
Buch. a perturbation has been hitherto obtained by any astronomer, 
we are hence warranted in concluding that the aggregate mass of 
the planetoids does not amount to one-fourth of the earth's mass. 
As regards the inferior limit of the aggregate mass of these bodies, 
it is impossible to ascertain its value in the present stage of the in- 
quiry. The calculation of the motions of the planetoids has proved 
Teiry troublesome to the physical astronomer ; for in consequence of 
the eccentricities and perihetia of their orbits being generally con- 
siderable, the usual method of investigating the perturbations of a 
planet is not apphcable to these bodies. The method actually em- 
ployed in calculating the perturbations of a planetoid has, indeed, 
been one of a very imperfect kind, and it has long been a great 
desideratmn to discover some process of investigation more in 
accbrdance with the advanced state of astronomical science in other 
respects. This important object has, at length, in the course of the 
past year, been accomplished with complete success by the combined 
efforts of the two great German astronomers, MM. Hansen and 
Encke. — Grant, 

THE PLANET SATUBN 

has engaged the attention of astronomers during the year that has 
just closed. This magnificent planet, with his stupendous triple 
ring, has formed a very imposing object when seen in a good 
telescope. In order to understand this rightly, it should be men- 
tioned, that in the year 1848 the rings — which are all thi^ee in the 
same planer-were turned edgeways towards the earth ; and, as they 
are excessively thin, they were consequently invisible, except in one 
or two very powerful telescopes, which showed them as a very 
ruMTOW hktck Ime passing across tiie body of the planet. Since that 
time the rings, in consequence of the mo^iciii oi VSaa ^^^asis^. >si.\sa 
orbit, bAve been gradually opemng out, so >^\.Ti«^ "OaBa "aassj^^a* 



278 TEAB-BOOE OF FAOIS. 

conformation is very readily perceived^ the heaveiiB being disttnctlT 
yieible through the space which separates them from the body of the 
planet. A very stnking fact has recently been established with 
respect to the physical constitution of the innermost ring, which, as 
our readers are aware, was discovered only two or three years ago. 
Captain Jacob, at Madras, and Mr. Lassell, during his late sojouni 
at Malta, have both independently remarked that Sie contour of the 
planet was distinctly visible through the substance of the ring at 
those parts where the latter appears to cross the body of the phmet 
This unequivocal evidence in fevour of the transparency of the ring 
would seem to indicate that it is in reality composed of a fluid sa^ 
stance, a conclusion which, brides appearing very probaUe from d 
priori consideration, is strongly supported by the variable appearance 
which the rings have presented, when viewed from time to time in 
the telescopes of different observers. — GranU. 

NEW COMETS. 

Five Comets have been discovered during the course of the year 
1853. The first of these, which was discovered by Signer Seocfai at 
Home, on the 6th of March, is probably identical with a Comet 
which appeared in the year 1664. If this be really the case, it 
follows that the comet revolves in an elliptic orbit, having a period 
of about one hundred and eighty-nine years. With respect to the 
other four comets, their orbits appear to be sensibly panbotic, 
whence we may conclude that neither of them will ever again 
visit the solar system. With respect to the physical aspect of 
these comets, by far the most remarkable was the third in the order 
of discovery, which was originally detected by M. Klinkerfues, 
at Gottingen, on the 10th of June, and which became generally 
visible to the naked eye towards the end of August. As the body 
approached the sun, a succession of jets of luminous matter was ob- 
served to emanate incessantly from the nucleus ; first advancing a 
short distance towards the sun as if yielding to the attraction of l£at 
body, and then bending backwards, as if impelled by some pro- 
digiously intense force in the opposite direction. It has been con- 
jectured, with some show of probability, that this unknown force ia 
attributable to the electricity developed by the solar heat. The 
great astronomer Bessel, who had studied with profound attention a 
similar phenomenon which manifested itself on the occasion of the 
apparation of Halley's comet in 1835, remarked that one more of 
such notable examples would vastly contribute towards a more satis- 
factory view of the hitherto mysterious subject of the physical con- 
stitution of comets. Such an example has been, to a great extent, 
supplied by the third comet of 1853 ; but, alas ! the piercing in- 
tellect which might be expected most effectually to profit by it has 
disappeared for ever from the stage of earthly existence. 

DISTANCES OP THE FIXED STARS. 

During the year 1853, the distances of two of the fixed stars 
have formed the subject of much profound research. One of these is 
the bright star in the constellation of the Lyre, termed Vega. This 
star is the brightest in the ISortlEieni "a.evBi«^\i«t^, M. ^siocka ^ 
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of the year, January, it may be seen late in the evening, occupying 
a low position in the north-western part of the heavens, being readily 
distinguishable from the stars around it by its superior liistre. The 
parallax of this star had been determined in the year 1835, by M. F. 
W. Struve, an astronomer of great celebrity, who is at present Direc- 
tor of the Imperial Observatory of Pulkowa, in Russia. The inquiry 
has been renewed in the present year by his son, M. Otho Struve, who 
has found, by combining the researches of his father with his own, that 
the distance of the star from the earth is no less than 130 billions of 
miles 1 Light, travelling at the rate of 192 thousand miles in a second, 
consequently occupies twenty-one years in passing from the star to the 
earth. Now, it has been found, by comparing the light of Vega 
with the light of the sun, that if the latter were removed to the 
distance of 130 billions of miles, his apparent brightness would not 
amount to more than the sixteenth part of the apparent brightness 
of Vega. We are, therefore, warranted in concluding that the light 
of Vega is equal to that of sixteen suns. 

"When a star has a large proper motion, independently of the effect 
due to the motion of the solar system in space, we may reasonably 
infer that it is comparatively near to us, even although it may not be 
very bright. It is upon this principle that a star in the constellation of 
the Great Bear, which has an uncommonly large proper motion, has 
been suspected to have a sensible parallax. The recent researches 
of M. Peters, a German astronomer, have served to confirm this 
view of the subject. The result obtained by him indicates the star 
to be situate at a distance of 135 billions of miles. 

DOUBLE STABB. 

The researches of M. Villarceau, a French geometer, on the theory 
of double stars, have led to some curious results. One of the most 
interesting of such objects is the star in the constellation of the 
Northern Crown, marked in the Catalogue of Stars with the seventh 
letter of the Greek alphabet. Two observations of this star, made 
by Sir William Herschel in the years 1781 and 1802, afford valuable 
data for determining the orbit of the companion ; but from the close 
physical resemblance of the two constituent bodies, and the conse- 
quent difficulty of identifying the companion in these observations, 
the resulting elements of the orbit were to a certain extent am- 
biguous. In a memoir which he communicated to the French Insti- 
tute on a former occasion, M. Villarceau announced that the revolu- 
tion of the companion around the principal star was either forty- 
three years or sixty-seven years, according to the interpretation put 
upon the observations of Sir William Herschel : and he announced 
that the observations of the year 1853 would decide which of the 
two results was the correct one. Now, it appears, from researches 
prosecuted by him in the course of the past year, for the purpose of 
establishing this delicate point, that the period of revolution is in 
reality sixty-seven years. This star is remarkable among all the 
double stars whose orbits have hitherto been determined, for the 
rapid revolution of the companion around t\ie -^TmoiYgfaiL^XJNc. 

Ad opinion has been suggested m botqa caa^s^ T^sB^R«iwca% *^i» 
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probability of an opaque body revolving round » brigfat one. A 
more startling hypothesis has been advanced by the illns&ioiu Benei, 
viz. , that of the revolution of a star arounii an invisible or dark hoig. 
This bold idea was suggested to him by certain irregularities wludi 
he discovered in the proper motions of the stars Sirius and ProeyoiL 
Subsequently, attempts have been made to account for these iiregn- 
larities by a supposed defect in the instruments with which the 
observations were made. M. Le Verrier, however, by a prolbiind 
discussion of the observations of the stars, made at the Itoyal Ob- 
servatory of Greenwich since the middle of the last century, has arrived 
at a conclusion which, in so far as regards Sirius, affords a compete 
confirmation of the view of the subject taken by Bessel. This is 
certainly one of the most remarkable results of modem astronomical 
investigation. — Grant. 

TRANSPARENT ATMOBPBXRB. 

If we are to rely upon the statements of the Bev. Mr. Stoddart^ 
an American missionary, Oroomiah, in Persia, seems to be, in so fitf 
as regards the transparency of the atmosphere, the most suitable 
place in the world for an astronomical observatory. Writing to Sir 
John Herschel from that coimtry, he mentions that he has been 
enabled to distinguish with the naJ^ed eye the sateUites of Jupiter, 
the crescent of Venus, the rings of Saturn, and the constituent 
members of several double stars ! — Grant, 



WHIRLWIND AND WATERSPOUT IN THE MSDrTEBBAKBAK. 

On the 16th of August, vessels sailing in the waters of Tunis were 
surprised by a sudden whirlwind, which threw several laden with 
grain on their beam-ends, and compelled them eventually to enter 
Tunis to righten their shifted cargoes. On the following day, a huge 
Waterspout passed over the town of Leghorn at nine in the morning; 
and breaking, accompanied by a whirlwind, unroofed houses and 
buildings, carried away window-frames and blinds, uprooted trees 
and shnibberies, and caused much damage. 

THE LAWSON MIDLAND OBSERVATORY. 

In the year 1852, Mr. Lawson, of Bath, to whom is due the merit 
of many remarkable improvements in astronomical and meteorological 
instruments, offered to present the whole of his valuable collection 
to the people of the Midland Counties, for the institution of an 
observatory at Nottingliam ; the pure atmosphere and elevated site 
of Sherwood Forest, and the great blank in the English observatories 
at that particular point, justifying its selection. Mr. Lawson's offer, 
in point of intrinsic value, was a munificent gift, the worth of the 
instruments being stated at £10,000.* Now, it was estimated that 
a corresponding sum of £10,000 would be required to meet the 

* The real value of the instraments hna been impugned by Mr. Russell Hind, 
who considers them to be not worth more than <e2(K)0 ; and Sir Jauies South 
offers to buy such instruments as coT\»t\t\vt*? l\\e\ivC&L o^ lit. lAwaoua collection 
St much lower prices than those alExed to t\iem.. 
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ezpeime of the Observatory site and edifice, with the endowment for 
» resident astronomer. Towards this amount Mr. Lawson himself 
oontributed £1000. A committee was speedily formed at Notting- 
ham, who succeeded in raising upwards of £4000, and memorialised 
the Lords of the Treasury for a grant of £2000, which being reason- 
ably calculated on, the attainment of the grand object appeared 
almost within the grasp of its promoters. Meanwhile, Mr. Lawson, 
experiencing the approach of age and infirmities, and unable longer 
to leave the offer he had made, as he expressed it, an open question, 
felt the necessity of limiting the time for the raising of the subscrip- 
tions to the 1st of October, 1853. Under these circumstances, the 
most strenuous exertions were made in the locality, as well as in 
scientific circles generally, to accomplish the object before the stated 
time. It was strongly urged that important advantages to the 
coTmtry at large woidd accrue from the establishment of this Mid- 
land Observatory, as a central point for the regulation of British 
time ; as an additional place of inter-communication of British and 
foreign astronomers ; and as a contribution to the means of observa- 
tion and discovery; but more especially as respects the meteoro- 
lo^cal apparatus of Mr. Lawson's collection. This includes a fine 
refracting telescope, by Dollond, with an object-glass of 7 inches 
clear aperture, and a focal length of 120 inches ; attached to its axis 
is a mercurial clock ; the eye pieces are numerous and complete, and 
the micrometers are very good. 

Among the other instruments are a transit instrument; a mag- 
neto-electric dial; and an atmospheric recorder, invented by Mr. 
Lawson ; a standard barometer ; a Danish hygrometer ; electrical 
apparatus ; quadrants, levels, &c., indispensable in an observatory. 

The exertions of Mr. Lowe and the other members of the Local 
Committee have been crowned with success, and the Midland 
Counties Observatory is to be estd,blished. At a special meeting of 
the Town Council, held in the Guildhall at Nottingham, it was 
mianimously resolved that three acres of land on- the Forest, or six 
acres on Mapperly Plain, be presented to the Committee, with the 
condition that, should any other site be preferred, the corporation be 
allowed to purchase back their land for £500. With this grant, and 
Mr. Lawson's donation of £1000, and the £2000 granted by the 
Treasury, the sum of £10,000 has been made up within nearly £1000, 
under which circumstances the Committee guaranteed the remainder. 
The subscriptions include one hundred guineas from His Royal High- 
ness Prince Albert. The Lords of the Treasury, in responding to 
the application for aid, stated that they did not consider there was 
any public call for an additional observatory for astronomical pur- 
poses ; but that for meteorological observations the institution might 
prove of great national benefit, and that the grant would be given 
on the understanding that particular attention would be paid to this 
department. The advice of Professor Airy and of Sir John Herschel 
was taken by the Treasury. 
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The numbers in columns 5 and 6 are determinations of the mean temperature 
of the air by different instruments and methods — ^those in column 5 by the 
readings of a simple thermometer, taken at the times before-mentioned, and 
those in column 6 by the readings of self-registering thermometers daily. The 
numbers in column 7 shew the mean temperature of the air in every month ; 
those in column 12, the true temperature of evaporation, and those m column 
16 the true temperature of the dew point, pr that temperature at which the 
vapour in the air is deposited in the shape of water. 

The mean reading orthe barometer for the year 1853 was 29*727 inches ; the 
mean temperature for the year was 47°*7 ; that of evaporation was 4A°-7 ; and 
that of the dew-point was 41°-0. Bain fell on 184 days ; and the amount col- 
lected was 29*0 inches. 

The temperature of January exceeded the averi^e of 80 years by 6i° ; Feb- 
ruary was 5° ; March was 2\°, and April and May ^° below ; June was about its 
average ; July was 1°, August ^°, and September 1° below ; October was 1^° in 
excess ; November was ^, and Decetnber was 4|° below their average values, 
according to Mr. &laisher's determination of the mean temperature of each month. 

The meteorology of the last three months of the year has been remarkable. 
With regard to temperature during the period from October 21 to November 
8, the mean temperature was 5° above, and on that following November 9 was 
&° below the average, and continued so almost continuously till the fall of snow 
on January 3rd of the new year. The distribution of temperature in October, 
November, and December, over England, is as follows : — In October, from Jersey 
to lat. 51°, the mean temperature declined 4° only, between 51° and 53° there was no 
difference ; but south of lat. 51° and north of lat. 53°, the decline of temperature from 
October and November was about 6°. Between these parallels the decline was 
as great as 9°, forming a band of cold the greatest that was experienced over 
the country. With reference to minimum temperature during the quarter, we 
find this band of cold still more strongly markea. Whilst in Jersey and Guern- 
sey the lowest temperature was 41°, it was below 30° at all places between 
the parallels of 51° and 54°, excepting those situated near the sea. In 
November, the lowest temperature in Jersey was 35°, but as low as 20° betwen 
61° and 54°, and higher elsewhere. In December, the lowest temperature from 
Jersey to Cornwall was 25°, it was as low as 9°, 10°, and 11°, between the latitudes 
of 61° and 54°, and was several degrees higher north of these parallels. During the 
year fo^has been very prevalent ; it occurred on 14 days in January, 13 in February, 
and 18 m March, and was chiefly confined to between latitudes 51° and 53°. Below 
61°, it does not appear to have extended. In April, May, and June, it was preva- 
lent on 5, 19, and 10 days respectively. In July, August, and September, on 1, 
8, and 16 days respectively, and prevailed only between parallels 51° and 52°. In 
the meteorology of the last three months it forms a remarkable feature, and was 
prevalent at one place or another, on two out of three days during the quarter. 
In November only two days were free — the 5th and 29th. Some of these fogs 
nearly enveloped the whole country at one time, and were remarkable for density. 
They however hung most pertinaciously over the parallels between 51° and 53° 
ocoupying the band of cold before referred to. In December they were more 
scattered, and were more freq^uent north of partdlel 53° than south of it. 

At the meeting of the British Meteorological Society, on January 24, Mr. 
Glaisher read a paper on the '* Meteorology of the quarter ending December 31, 
and, in conclusion, called attention to the crystals of snow which fell on the 
morning of January 1, 1854, in evidence of the intense cold with which they had 
been formed : of several he produced photographic copies. 

With reference to the fall of snow, tne first of the season fell on Nov. 17, in 
the neighbourhood of Chester and at North Shields. It fell generally at 
places N. of 51° on the 24th. After the 15th of December, it fell at nearly 
every place ; and on 27, 28, and 31, at Jersey and Guernsey. It feU far more 
frequently between lats. 51° and 53° than elsewhere. The fall of snow, on 
December 16, was in many places as deep as 6 inches. A very rapid diminu- 
tion of temperature took place, followed by a very slow increase. In some 
parts the temperature descended to 12° on December 16, and at Linslade, on 
the 17th, the reading of the thermometer was as low as 6°. The temperature 
then rose 8(nnewhat ; but at Christmas the cold set isv «i^\v ^SfiiSs^ T<b\^«^<^ 
seyerity, and the maximum cold of the Beaaon, m t\i<d '?i\vcA!b QO>aiX'rs ^\nK^ ^^kaA!<ek 
during the jodgbt of December 28-29. 
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LIST OF FESBONB EMINENT IN 80IEN0E OS AST. 1S53. 



FsoFBSSOR C. B. Adahs, the Americaa oonchologist. 

D. Adolphb Otbbwbo, explorer of the Interior oi Afiries. (Sept. 27, 1861.) 

D. Bbrsibd, medical science. 

James Fbakcis Stbfhbks, entomologist. 

EviLB Dbtillb and Dubbt, travellers. 

M. Obffla, the weU-known professor of chemistry, a member of the Acaden^ of 
Medicine. "His scientific rej^utation," says Oxdiffnani, ''may be said to have 
commenced with his ' Treatise on Poisons ; or, G^eral l^>xicok>g7.' The 
next works pablished by him, which acquired European reputation, were tiie 
'Elements of Legal Medicine' and 'Lessons on Legal Medidne,' ulndi 
went through several editions ; — ^but he was also the author of nurnj otiiar 
works of almost equal celebrity." 

Lieut. W. S. Stbavfobd, B.N., editor of the Nautical Almanaei. 

M. DE JnssiEU, President for the year of the Academy of Sciencea, at Paris. 

Bbansbt Coofbb, F.B.S., the eminent surgeon. 

Thbodobb OLiviBB, Freuch geometrician. 

William Hickbt, the popular agricultural writer as *' Marian Doyle." 

H. E. Stbicklaiti}, geologist. 

Abaoo, the well-known Perpetual Secretary of ihe Academy of Soieiie«s» •( 
Paris. 

AuGusTB St. Hilaibb, of the Section of Botai^, in the Parii Academy. 

Bobebt Fobbest, the Scottish sculptor. 

Lieut. Bellot, B.N., the Arctic explorer. 

Capt. Wabnbe, of "war projectile" repute. 

G. P. Habding, artist. * 

Pbofessob W. Sewell, writer on veterinary subjects. 

M. DE BouTOK, painter, and inventor of " The Diorama.*' 

Bbaun^b, the Grerman botanist. 

Samuel Williams, draughtsman, and engrayer on wood. 

Mb. Tkubshaw, civil engineer. His greatest work is the stone bridge on tiie 
Biver Dee, at Chester, of 200 feet span, the largest in the world ; whidi ww 
undertaken by Trubshaw when Telford and other celebrated eonneers pro- 
nounced it aunost impracticable, and which no other man in this kingdom 
could at that time be found to execute. 

Von Buch, the eminent geologist. The following is a letter from Humboldt to 
Sir E. I. Murchison, annoimcing his death, (AthefUBum, No. 1924.) — "That 
I should be destined — I, an old man of eighty-three — to announce to you, 
dear Sir Eoderick, the saddest news that I could have to convey— to you 
for whom M. De Buch professed a friendship so tender, and to the many 
admirers of his genius, his vast labours, and nis noble character ! Leopold 
De Buch was taken from us this morning by typhoid fever, so violent in its 
attack that two days only of danger warned us. He was at my house so 
lately as the 26th [ult.] despite the snow and the distance between us, talkiog 
geology with the most lively interest. That evening he went into society ; 
and ou Sunday and Monday (the 27th and 28th) he complained of a fevensh 
attack, which he believed to be caused by a large chilblain swelling teom 
which he had suffered for years. The inflammation required the appEcation 
of leeches, but the pain and the fever increased. He was speecmess tcft 
forty-eight hours. * * He d\edBUTTO\mdife^\>^\3i%^TwfcTL^v— "sosss^.oC'idw^ 
ir/ieiv jaotiung of his danger tillWedne^a.? e^CTim^,\}tkfc"tTAQll'«3B»3iir 
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Clock, Extraordinary, 87. 
Clock, Public, for Birmingham, 118. 
Coal Fields of Australia, 260. 
Coal in Germany, 259. 
Coal Vessels, Ventilation of, 91. 
Coating Iron with Copper, 69. 
Coating Iron with Zinc, 70. 
Coca Leaf, on the, 222. 
Coffee, Deodorising Properties of, 220. 
Colours, Homogeneous Mixture of, 172. 
Colouring Matter in Animals and 

Chlorophyle of Plants, 186. 
Colt's Fire-arms, 89. 
Conditioning Silk, 229. 
Cooling Air in Tropical Climates, 93. 
Com-grindincMachinery, 116. 
Cotton, New Kind of, 127. 
Cotton Ropes and Cotton Nets, 127. 
Crayon for Writing on Glass, 140. 
Crystal Palace, the New, at Sydenham, 

15. 
Crystalline Form of the Globe, 153. 
Crystalline Structure, Brewster on, 172. 
Crystallization of Glass, 181, 
Deep Ocean Sounding, on, 166. 
Deep Sea Sounding, by Denham, 157. 
Deep Sea Soundings and Currents, 

Scoresby on, 162. 
Deodora Pine-tree, the, 257. 
Diamond Powder, Artificial, 227. 
Digging Machine, Cydoidal, 116. 
Diseases in theVegetable Kingdom, 223. 
Diving Apparatus, Sicard's, 53. 
Dodo, Painting of the, 245. 
Dolphin Oil, on, 250. 
Dowlais Iron-works, the, 64. 
Drainage of a Loch by a Syphon, 29. 
Drawing Instruments, New, 139. 
Drying Goods in Ware-rooms, 94. 
Dublin Industrial Exhibition, the, 11. 
•' Earthmen" from South Africa, 233. 
Earthquake, Great, in the Indian Archi- 
pelago, 271. 
Earthquakes in 1853 :— Brighton, 267; 

Cape Egmont, 269; Cumana, 269; 

Jersey, 268; Persia, 270; Thebes, 270; 

Van Dieman's Land, 270; Upper 

Canada, 268. 
Egyptian Chemistry, Early, 216. 
Electric Gas, 200. 
Electric Ltoaip,Bft\wt\jS%'S«XK^,'S53!^» 
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Electric Tele^aph, Progress of the» 
207 to 211 ; Bntiaii Company's Lmes, 
210 ; East Indies, 209 ; English and 
Continental Lines, 207 ; United States, 
210. 

Electric Telegraph and the Longitnde, 
202. 

Electric Telegraph without Wires, 202. 

Electric Time-ball at the Edinborgh 
Observatory, 203. 

Electrical Currents, Matteucoi on, 196. 

Electrical Currents and Temperatures 
of Conductors, 195. 

Electrical Machme, Inductive, 197. 

Electricity, conduction of, by Flame 
and Gases, 197. 

Electricity, EitraordinaTTEfiSBctof, 201. 

Electricity, Static, Prof. Faraday on, 211. 

Electricity in Weaving, 197. 

Electro-Chemical Deportment of Oxy- 
gen, 195. 

Electro-Magnetic Bailway Signals, Ty- 
er's, 212. 

Embryology, Dr. Martin Barry on, 191. 

" Ericsson^ Caloric Ship, the, 13. 

Etching Liquid for Lithographers, 137. 

Ether and Steam Engine, Combined, 32. 

Evaporation, Professor Marcet on, 216. 

Evaporation and Condensation, on, 165. 

Eustachian Tube, Muscles of the, 181. 

Faraday's Lectures for the Young, 144. 

Fire-arms, Colt's, 89. 

Fire-Escape, Bate's New, 121. 

Fireproof Buildings, Construction of, 
76. 

Fires Extinguished by Steam, 220. 

Fish Manure as a Substitute for Guano, 
117. 

Flats and Steamers on the Ganges, 46. 

Flax, Economy of, 223. 

Flax in Ireland, 127. 

Flour-mill, Westrup's Patent Conical, 
119. 

Flying Chariot, 132. 

Fossil Human Teeth, 267. 

Fossils, New Mode of Drawing, 272. 

Fossil, Batroichoid, from Lanarkshire, 
273. 

Frog discovered in New Zealand, 253. 

Furnace and Steam Mine Ventilation, 
38. 

Fusion in a Closed Vessel, 93. 

Galvanic Battery, by Callan, 217. 

Galvanic Batteries, New, at Vienna, 217. 

Galvanic Battery, Stringfcllow's, 218. 

Galvanism, Discoveries in, 216. 

Gas Apparatus, Portable, 98. 

Gas Manufacture, New, 215. 

Gases, London, Analysis of, 96. 

Gas-heating Apparatus, 99. 

Gas-heating, >i ew Mode of, 98. 

Gas, Koastin^ Moat hy, 101. 

Oas-Stove, Mihier's Kew, 99. 

Gas and Steam Boiler, 101. 
Gas, VentUating, Wanning, and Coot 

jBff by, 100, 



Gas from Wood or Pe«k, 108. 
€kuK>meter, Vast, 96. 
Geology, British, New points in, K9. 
Geology of the Interior of Aasfanlis, 

259. 
Gtoologioal Fact, Singokr, 269. 
Gkcifd Sea in Torka&re, 274. 
Glaciers in the Polar Sea, 274. 
Glass and Iron Pavement, 77. 
Glycerine, Purification and Ap^icalioo 

of, 224. 
Gk)ld in ihe British Islands, 263. 
Gold Fields of Tictoria, or Port Fkillmi 

261. 
Gk>ld, Production of, by Artifiaal 

Means, 70. 
Goodwin Sands Befoge, 47. 
Grape Fungus, Brockedon on tiie, 1S8. 
Graphite, Purification of, 220. 
Great CSrcle Indicator, Moore's Patant, 

156. 
Guano Birds (^the Loboe Idud, 8Ai 
Guano, New Source of, 118. 
Gutta Percha Pwer, 137. 
Gutta Percha, Substitute for, 136. 
Gutta Percha for Stereotyping, 137. 
Hair, Change in the Colour en; 288. 
Harbour, New, at Holyhead, 37. 
" High Bridge," Portage, NewYork,25. 
Hobbs on Looks, 83. 
Honey, to get from Bees without 

Smoking, 131. 
Humming Birds, Nest of, 246. 
, New, 246. 



Hydraulic Machines in Agricultme, 116. 

Hydraulic Power, 31. 

Hydrauhc Presses, Improvemoit in,30. 

Hydraulic Purposes, Artifidal Blocki 
for, 30. 

Hydraulic Syphon, Improved, 29. 

Ice-house, Vast, 132. 

Ichthyosaurus, Skin of the, 272. 

India-rubber, Liquid, 137. 

Ink for Steel Pens, 1-^. 

Instantaneous Flowering of Plants, 258. 

Institution of Civil Engineers' Pre- 
miums, 146. 

Iodine, Pretended Occurrence ci^ in 
Milk, Eggs, and the Atmosphere, 182. 

Iodine Vapour to Reproduce Engravings 
and Drawings, 226. 

Iodised Manure for the Vine Disease^ 
223. 

Irises from Snowdon, 173. 

Iron Buildines, by Bellhouse, and New- 
ton and FiSler, 74. 

Iron for Building Purposes, 73. 

Iron, Corrosion of, 221. 

Iron, Manufacture of, 71, 

Iron, Native MetalUc, 262. 

Iron Pavement in America, 77. 

Iron ShiUings and Sovereigns, Detec- 
tion of, 72. 
\ Ixoia, "Wrou^ht^ by a New Prooess, 78. 
\ IvoTj "VeMee.x%, iii\JSwc«k^^aa^ 

\ 3acqjOLai^"LooxQ.,\3c»»,\afe. 



INDEX. 



287 



.I'ot Pomp, l%ampBon'8> 28. 

•ate and Hawk, Focook's Patent For- 

tat)le,132. 
l4Bid-til]in^ Machines, 115. 
[aiwBon Midland Observatory, the, 280. 
■jeather without Bark, 134. 
Life-boats, New, 60. 
life-raft. Tubular, 62. 
light. Chemical Action of, 226. 
Light, Oscillatory Theory of, 171. 
light. Properties of. Lord Brougham 

on, 171. 
Tj^, Befirangibility of, Change in, 169. 
Lighthouse, Cast-iron, for the Falkland 

Islands, 73. 
Li^thouses, Improvement in, 28. 
Lithography, Improvements in, 113. 
Lock, ChubVs Improved, 84. 
Lock, Jennings's New, 84. 
Locks, Electro-magnetic, by Wishaw, 

86. 
Lo<dc8,New,byDeniBonandAndrew8,SO. 
Locomotive Boilers, 24. 
London Gkues, Analysis of, 96. 
London Turf, 272. 
London Water, 221. 
Lowering Ship's Boats at Sea, 49. 
Lanar Atmospheric Tides, 164. 
' }Iagnetio and Diamagnetio Induction, 

by Flucker, 155. 
Kagnetic Phenomena in Yorkshire, 154. 
Magnetism of Botation, by Matteucci, 

154. 
l[alachite, Artificial, 141. 
Marlborough House, Museum at, 144. 
iifaster Key Detachment, Pamell's, 84. 
Measurement of Ships, 44. 
Mechanic Inventions, Leading, 7. 
Menura Alberti, the, 245. 
Metal Den^iting Process, patent, 72. 
Metals, Mechanical Properties of, 56. 
Metals, Permeability of by Mercury, 

219. 
Meteors, Limiinous, on, 187. 
.Meteoric Iron, Passive State of, 180. 
'Vines, Pneumatics of|>57. 
Mint Apparatus, New Patent, 221. 
Mollnsca, on, 252. 
MorphiA and Codeine, on, 215. 
Motive Power to Obtain and Apply, 55. 
Multiplying Motion, New, 56. 
Munu Fainting, Permanent, 143. 
Natura^ History Photographs, 255. 
Nature I selbstdruct, or Natural Printing 

Piood^ss, 109. 
Nautili 18, the Mechanical, 54. 
Keaodc n. Extinct Oenus of, 265. 
Na^nd. Architecture, New Principle in, 

88. 
Needle -gun, Schlesinger's Patent, 87. 
New T ork Industrial Exhibition, the, 9. 
HfiMgtt a Suspension Bridge, 24. 
igale, Hungarian, 244. 
3, Estimate of, 2U. 
' Notice of Penona eminent 
fienoe or Art, 1863, 284. 




Ocean Steamer, Miniature, 46. 

Ocean Steamers, Great, 42. 

Oil Filter, New, 146. 

Oolite of Lincolnshire, 273. 

Optical Phenomena and Crystallization, 
jBrewster on, 172. 

Ordnance, New Piece of, 23. 

Ore Maclunery, New, 60. 

Organ Machinery, New, 120. 

Ornamental Art Museum, Marlborough 
House, 144. 

Oxygen, Prof Faraday, on, 213. 

Oxygen, Amount of in the World, 165. 

Oyster Trade of Yew York, 252. 

Ozone, on, 214. 

Ozonometer, the, 214. 

Panopticon Stereoscope, the, 176. 

Paper, Manufacture of, 107. 

Paper, or Papier-mache, Houses, 141, 

Pavements, Glass and Iron, 77. 

Pearls, Artificial, in the Mussel, 252. 

Pedomotive Carriage, Davies's Patent, 
129. 

Pendulum, the, in determining velo- 
cities, 149. 

Penholder, Improved, 140. 

Percussion Cartridge for Blasting, 
Norton's, 89. 

" Perpetual Motion," 148. 

Petrel, the Dusky, 247. 

Photography, Mr. K. Hunt on, 228. 

Photography, Progress of, 228 to 231. 

Bank Notes, 229. 

Collodion Process, 229. 

Colouriqs Photographs, 230. 

Crayon Daguerreotypes, 230. 

Engraving on Steel, 230. 

Exhibition by. die Society of Arts, 

Measuring the Sun's Light, 230. 

Photographic Institution, 228. 

Photographic Paper, 230. 

Photographic Society, 229. 

- Photography on Wood, 231. 

- Kice-paper Photographs, 231. 

- Stereoscopic Appfication, 231. 

Waxed Paper Process, 231. 

Phosphorescence, causes of, by Ehren- 

berg, 190. 

Photometer, New, 172. 

Pisciculture, on, 248. 

Plants and Animals, identity of, 183. 

Plastic Material, New, 142. 

Plesiosaurus, New, in the York Mu- 
seum, 266. 

Pneumatics of Mines, 57. 

Preller's Patent Leather Process, 134. 

Preservation of Timber, 77. 

Preservation of Woods and Metals, 77. 

Printing Machine, Maine's, 112. 

Printing Machines, American, 112. 

Printing Machinery, Beniowski's Pa- 
tent, 108. 

Printing "Ptoceaa^^tttoocwaL A^ > 

PropeHeTO, "S CNH » ^ . 

I QuicksiVv«t,TTemot\s5(»,'i»^- 
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Eailwav Accidents, 17—22. 

llailwaV Break, Kewairs, 17. 

Eailwav Carriage, Ordnance, 22. 

RailwaV Collision, Prevention of, 17. 

Bailway Express Engine, M'ConneU's, 
18. 

Kailway Tunnel through the Alps, 18. 

Railways, American, Statistics of, 18. 

Bain Gauge, Simple, 166. 

Reaping Machinery, Crosskill's, 114. 

Registering Apparatus for Public Car- 
riages, 86. 

Reptilian Remains, 272. 

Rhmoceros, New, 236. 

Rifle, Porter's Patent Revolying, 88. 

Rodent, New, 235. 

Rose Engine, Improved, 66. 

Rotatory Valve Engine, 33. 

Safety-lamp, Simon's, 92. 

Salmon, Propagation of, 240. 

Saltaire Worsted Manufactory, 126. 

Screw Steaming, Progress of, 40. 

Sewing Machine, Improved, 123. 

Sewing Machine, Lancanhire, 124. 

Ships' Boats, Lowering at Sea, 49. 

Ships, Measurement of, 44. 

Shrapnel's Ore-crushing Machine, 63. 

Silk Insect, New, 255. 

Silk, production of, discovery in, 128. 

Sleep of Plants in the Ajctic Regions, 
256. 

Sleepers, Iron, for Railways, 17. 

Sluice Valves, Jennings's, 34. 

Smoke of Domestic Fires, to dear 
Towns from, 105. 

Smoke Nuisance, Prevention of, 104. 

Smokeless Furnace, Patent, 106. 

Soap-plant, the, 288. 

Society of Arts, Prize Locks, 80—83. 

Society of Arts, Prizes, 146. 

Solar Eclipse Phenomena imitated, 189. 

Soundings, Instrument for Taking, 158. 

Specula of Reflecting Telescopes, 173. 

Speed of Ocean Steamers, 44. 

Spinal Chord, on the, 182. 

Spontaneous Combustion near Brighton, 
216. 

Spontaneous Decomposition of Xyloi- 
dine, 216. 

Slamp-heada, Daniell's Patent, 68. 

Standards of Length and Weight, 151. 

Steam and Ether Engine, Combined, 32. 

Steam Fire-engine, 36. 

Steam Hammers, Balforth's, 36. 

Steam Hammers, Monster, 35. 

Steam Indicator, 32. 

Steam Jet, and the Atmosphere, Co- 
lours of, 167. 

Steam Navigation, Re^•iew of, 39. 

Steam, new Mode of Generating, 32. 

Steam Superseded, 81. 

Steam Engine, Cold Water, 35. 

Steam Engine, Seaward's Marine, 34. i 



Steamer without Screw or Paddle, 49. 
Steamer, New Description of, 46. 
Steamers and Flats ou the Ganges, 46. 
Steamers, Ocean, 42. 
Steamship, New Australian, 48. 
Steel, Cast, to Harden for Cutlery, 219. 
Steel Pens, Ink for, 142. 
Stereo8cop>ethe,appliedto PhotographT, 

by Clandet, i:^ ^ ' 

Stereoscope, the, at the Panopticon, 176. 
Stone, Artificial, 142. 
Sulphur Lost in Smelting Ores, 219. 
Sun-spots, Periodic Return of, and 

Magnetic Declination, 188. 
Surface-printing Machinerr. Slatter's 

Patent, 111. 
Table-moving, Prof. Faraday on, 108. 
Table-moving in the United States, and 

Bremen, 192. 
Table-moving in Paris, 183. 
Telegraphic Longitade of BniMel8,205. 
Telephone, New, 180. 
Temperature and Currents of theSTorth 

Atlantic and Northem Ooesiw, 169. 
Temperature, Mean of the Year, IM, 
Tetrao^rallus, New, 247. 
Thermio Gondnetion in Meti^ 198. 
Thermostat, New, 92. 
Till, Nixey's Patent Revolving, ISO. 
Tin discovered in Australia, §63. 
Tin, Notes on, 68. 

Toads and Frogs, Beprodnction ot 258. 
Tobacco-pipe Trade, the, 123. 
Toucans, Collection of, 246. 
Trigonometrical Survey, the, 148. 
Tunnels, Submarine, 27. 
Umbrella Bird, the, 243. 
Urine, Decomposition of prevented. 

221. ^ ^ 

Varle/s Graphic Telescope, 139. 
Vegetation, Experimental, 186. 
Velocities Determined by the Pendn- 

lum, 149. 
Ventilation of Furnaces and Mines by 

Steam, 58. 
Vines attacked by Insects, 254. 
Volcanic Eruption in the Crimea, 241. 
Vultures, Eggs of, 244. 
Washing Clothes with Steam, 121. 
Water of London, 221. 
Water Meter, New, 31. 
Water Shrimp, New, 2.=>0. 
Water and Spirit Meter, 131. 
Watts' s and Burgess' Iron-coating, 09. 
Weather and Disease, 2:}2. 
Weights, Measures, and Money, 64. 
Wheelbarrow, Improved, 122. 
AVTiirlwind and Waterspout, 280. 
Wines, Foreign, Brockedon on, 131. 
Wire, Extraordinary Length of, 73. 
Zinc Houses, 75. 
Zinc Ship, 47. 
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Longfellow's Golden Legend, Illustrated. 

A New and Revised Edition, with numerous alterations and notes by 
the author. Illustrated by Birket Foster. Crown 8vo. handsomely 
bound, 12s. ; morocco, 21s. 

Longfellow's Poetical Works, Illustrated. 

Including^ " Evanj^eHoe," ** Voices of the Night," "Seaside and Fire- 
side," and other Poems ; beautifully illustrated oy Birket Foster, Jane 
Benham, and John Gilbert. Crown 8vo. 2l8. cloth ;.308. morocco. 

" Evangeline," separately, 10s. 6d. boards ; 1 6s. morocco. 

" Voices of the Night," " Seaside," &c. 15s. boards ; 21s. morocco. 

Longfellow's Hyperion Illustrated. 

Illustrated by Birket Foster. Crown 8vo. 218. cloth ; SOs. morocco. 

Christmas with the Poets : 

A collection of English Poetry relating to the Festival of Christmas, 
with Introductory Observations, explanatory of obsolete rites ana 
customs, and upwards of Fifty Engravings from Drawings by Birket 
Foster, and numerous Initial Letters and Borders printed in gold. 
Super-royal 8vo. richly bound, 25s. ; morocco, 358. 

Turner and his Works : 

A Bio^aphy, illustrated bv Examples f^om his Pictuce&v^xA^.C.T^v^.'siw 
Examination of his Pi inciples and Praclke. Ift^ lovi^ ^\i'«.v."K« % ^ .'^.^• 
1 he Memoir by Peter Cunningham •. ¥t\t\il^\aXA«. Vifew'^ vvo.^\^«^^- 
Autograph proofs (only 25 printed), (olio, d65. ^*. 
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Illustrated Works — continaed. 

Bunyan's Pilgrim's Progress. 

Prol\EUKly illiutrated by William Haevbt; witb Life by 
Oeoroe Ch bbtbr, D.D. Cr. 8vo. 12b. clotb ; 17b. mor. ; lain^ p 
clotb ; 608. morocco. 

The Landscape Painters of England : 

Sketches after KDvlish Landscape Painters: Twentv Etcbinn 
most characteristfc works, by Louis Martt, wita short N 
W. M. Thackbrat. Royal 4to. Sis. 6d. ; coloured, 52s. ed". 

The Christian Graces in Olden Time : 

A series of Female Portraits, beautifully eofn^ved by the bes 
with F^ietical Illustrations by Hbnby Stbbbino, D.D. Imp 
21s. richly bound and gilt; 42s. coloured. 

The Heroines of Shakspeare : 

Forty-five Portraits of the principal Female Characters, 
under the superintendence of Mr. Charles Hbath, Arom 
by the best Artists. Imperial 8vo. handsomely bound in moro 
coloured Plates, jfS. 13s. 6d. ; proofs, imperial folio, half 
4^8. I8s. 6d.; India proofs, £6. Se. 

The Book of Beauty. 

The Court Album, or Book of Beauty. A series of charmlnr 
of the young: Female Nobility, with Historical and Biog^phicai 
4to. richly ffilt, 218. ; coloured, 42s. 

Heath's Keepsake. 

The Keepsake. Edited by Miss M. A. Power, (Lady Bless 
niece), assisted by the most popular writers of the day. B 
21s. ; India proofi, 52s. 6d. 

Rembrandt and his Works ; 

with a Critical Examination into his Principles and Practice. 
Burnet, F.R.S. 15 Plates, 4to. Sis. 6d. ; Artist's Autoj^rap 
imperial 4to. £ft. 5s. (only 50 printed). 

Curiosities of Glass-making : 

a History of the Art, Ancient and Modem. By Apslky Pell. 
l^ith Six beautifully coloured Plates of Antique Vases, &c. ij 
doth, 128. 

The Cartoons of Raffaelle, 

from Hampton Court Palace. Engraved by John Burns 
Descriptive Letterpress and Critical Remarks. Seven lar; 
(24 inches by 34). In wrapper, 3Is. 6d. ; or coloured, 63s. 

Vestiges of Old London, 

A series of finished Etching from original drawings, with des. 
historical associations, and other references ; by J. Wykeham 
Imperial 4to. 42s. bound; proofs, 50s. ; coloured, 63s. 

Views in Rome ; 

comprisingr all its principal Edifices, and its surrounding 
Engraved by W. B. Cookb. 88 Plates, with a Panoramic V« 
City. 4to. 2ls. ; India proofs, £2. 2b. 

The Bible Gallery : 

Eig"hteen Portraits of the Women mentioned in Scripture, b 
engraved ft-dm Original DrawVnstB, ns\X\i \eX\«vf«»''^v2tvetioi 
8VO. handsomely bound, 2\8. *, Yj\t\iP\aXe%\>fe»xV\lM\Vi caViva^ 
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lUtutruted Worts — continued. 

The Women of thelBibll 

Eigliteen Portraits (forming^ a Second Series of The Bible Gallery). 
Handsomely boand, 91s. i coloured* 42s. 

The Gallery of Byron Beauties : 

Portraits of the Heroines of Lord Byron's Poems, from Drawinfrs by 
the most eminent Artists. Super-royal 8vo. morocco, 31s. fid. ; highly 
coloured, ^n. 



Heath's Waverley Gallery. 



Portraits of the principal Female Characters in the Writing[s of Scott. 
36 hiiffaly-finishea Plates, super-royal 8vo. splendidly bound in morocco, 
318. 6d. ; with coloured plates, jSd, 

Gallery of the Graces ; 

or. Beauties of British Poets : 36 beautiful Female Heads by Landseer, 
Boxall, F. Stone, &c., illustrating Tennyson, Campbell, Rogers, Landon, 
&c. Super-royal 8vo. 31s. 6d. morocco ; with coloured Plates, £Z, 

Milton's Poetical Works. 

Paradise Lost and Regained, Comus, Samson Agonistes, L* Allegro, &c. : 
with Essay on Milton's Life and Writings, by James Montgomery; 
illustrated with One Hundred and Twenty Engravings, by Thompson, 
Williams, Orrin Smith, &c. from Drawings by William Harvey. 
Two volumes, crown 8vo. 248. cloth ; 34s. morocco. 

Thomson's Seasons and Castle of Indolence. 

With Life and Critical Remarks by Allan Cunningham ; and 48 Illus- 
trations by Samuel Williams. 12s. cloth ; 17s. morocco. 

Beattie and Colhns' Poetical Works. 

With an Essay on their Lives and Writings, and lUustrationR, engraved 
by S. Williams, &c. from Drawings by John Absolon. Crowu 8vo. 
cloth, 12s. ; morocco, 17s. 

The Language of Flowers ; 

or, the Pilgrimage of Love. By Thomas Millbh. With Twelve 
beautifolly coloured Plates. Fcp. 8vo. silk, lOs. 6d. ; nooroeco, 12s. 

The Romance of Nature ; 

or, the Flower Seasons Illustrated. By L. A. Tvtam lb y. WitlTTwenty- 
seven coloured Plates, 3d Edition, 31s. 6d. morocco. 

Flora's Gems : 

Twelve splendid Groups of Flowers, drawn and coloured by James 
Andrews; with Poetical Illustrations by L. A. Twamley. Imp. 4to 
21s. handsomely boiuid. 

Sir Walter Scott's most Popular Works — 

Tilt*9 Illttsirated Editions. 

1. THE LAY OF THE LAST MINSTREL. 

2. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEN FIELD. 

4. ROKEBY. ^^ 

n These el^rant volumes are uniformly pflrmted. Viilc'p. %n^. «iA. '^^'^^''^'^^ Ns^ 
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Illustrated Works — continued. 

Cowper's Poems. 

With Life and Critical Remarks, by the Rev. Thomas Dalbi i 
fine EnjBrravin^s by J. Orrin Smith, from Drawings by J. Gilbert, 
vols, crown 8vo. 248. cloth; 348. morocco. 

'* The handtomestof the •ditiona of Cowper."— SFBCTiLToa, 

Pieties of Country Life ; 

or, Summer Rambles in Green and Shady Places. By Thos. Mi 
Author of " Beauties of the Ountry.'' With Illastrations by S 
Williams. Crown 8vo. cloth, 68. 

Sketches at Home and Abroad. 

By J. D. Harding. Sixty Views of the most interesting Scenes, F 
and Domestic, printed in tints, in exact Imitation of the Oi%iiial 
ings. Imperial folio, half-morocco, £^. 68. 

" A treMore-house of delight Here northern Italy yields up its architectural gloricf 
lake scenery— Venice its palaces— the Tyrol its romantic ▼alleys and Tillages — ^the Kheni 
their picturesque beauty— and France and England their greenest spots of rememteance." 

The Beauty of the Heavens. 

In One Hundred and Poor Coloured Plates, representing the pr 
Astronomical Phenomena ; and an Elementaiy Lectnre, expressly a 
for Family Instruction and Entertainment. By Charles F. £ 
New Edition, 4to. cloth, 288. 

Le Keux's Memorials of Cambridge. 

Views of the CoUeg^es, Halls, Churches, and other Public Build 
the University and Town, engraved by J. Le Keux ; with Histori 
Descriptive Accounts, by Thomas Wright, B.A., and the Rev 
Jones. Two volumes, demy 8vo. cloth, 24s. ; India proofs 

Pearls of the East : 

Beauties from " Lalla Rookh." Twelve lar^e-sized Portraits, by 
CoRBAUX. Imp. 4to. 3Is. 6d. tinted ; plates hig^hly coloured, 52s 

Walton and Cotton's Complete Angler. 

Edited by John Major, with Illustrations by Absolon. New 1 
fcp. 8vo. cloth, 128. ; morocco, 18s. ; lar^e paper, boards, 24s. : m 
31s. 6d. 



PRACTICAL WORKS ON 

f roraing m\ ^ninting. 

JOHN BURIVET, F.R.S. 

Landscape Painting in Oil Colours 

explained, iii Letters on the Theory and Practice of the Art. IIli 
by 14 Plates of Examples from t\ie He\ftT«L\ "iieYvooX?*. ^>} iciw^ Ui 
F.R.S, Author of '* Practical H\ut& on. V^\Tv.\.\tv* .'* ^\vax\ft,*i\-&^ 
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Drawing and Fainting — continued. 

Practical Hints on Portrait Painting. 

Illustrated by Examples from the Works of the best Masterf. By 
John Burnet. Demy 4to. 218. ^ , 

Practical Essays on the Pine Arts ; 

with a Critical Examination into the Principles and Practice of the late 
Sir David AYilkie. By John Burnet. Post 8vo. 68. 

J. D. HARDING. 

Lessons on Art : 

a complete Course of instruction, with Examples for Practice. By 
J. D. Harding. 4to. 25s. cloth ; or in separate Numbers, 21s. 

S* This work is dedicated to Hit RoycdHigkne** the Prince of Wales, 
by special permission of Her Majeety the Queen. 

Elementary Art ; 

or, the Use of the Chalk and Lead Pencil advocated and explained. By 
J. D. Harding. With numerous Plates. Third Edition, imp. 4to. 428. 

Lessons on Trees. 

a profpressive series of examples; by J. D. Harding. Imp.4to. 25s. 
cloth ; or in separate Numbers, 21s. 

*»* For List of Mr. Harding's Drawing Books, see pag^e 21. 

Fielding's Works on Painting. 

I. Treatise on Pamting in Water Colours in Theory and Practice. 
By T. H. Fielding, late Professor of Paintindr &t the H.E.I. College at 
Addiscombe. With Plates, plain and coloured. Fourth Edition. 10s. ed. 
11. The Theory and Practice of Painting in Oil and Water Colours. 
With an Appendix on Lithography. Fifth Edition. With numerous 
Plates, plain and coloured, 168. 

Harrv Willson on Water Colours. 

A Practical Treatise on Ck)mpo8ition, Light and Shade, and Colour. 
Illustrated by coloured Plates. New Edition, imp. 8vo. 168. cloth. 

The Elements of Art : 

a Manual for the Amateur, and Basis of Study for the Professional Artist. 
By J. 6. Chapman. Many Woodcuts. 4to. lOs. 6d. 



The Art of Painting Restored 



to its simplest and surest principles. By L. Hundertpfund. 24 
coloured Plates. Post 8vo. 9s. 6d. 
fl^ Manuals of Art, see page 15. Drawing Books, page 21. 



Irrjitorttiral 5^Drk0. 

RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gothick Architecture. 

Illustrated by a series of upwards of Seven Hundred E.T.«s^^'«^^^^^^^*s^- ^^ 
ways, Windows, &c. ; accompanied wilYi'RftmaxY.% atiX^<fe*Ks«^^?^«^ \. 
of an Ecc7esfa8tical Edifice. By R. and 3. K. la^KiRXk^TSi, KxOKvXfc^v'^. N;^ 
a large vols, royal 4to. ^es. 58. 
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Architectural Works — continued. 

The Open Timber Roofs of the Middle Ages. 

Illustnited by Perapective and Working Pnwini^ of some of the bat 
varietiei Of Ch arch Roofti ; with descriptiTe Letterpress. By R. ind J. A. 
B R A N DOk. Royal 4to. niii torm with the aboTe, jfS. Ss. 

Parish Churches ; 

beings Persnoctive Views of English Ecclesiastical Sti u c titr es ; accom- 

Sinied by Plans drawn to a Uniform Scale, and Lette4||ess DeschptioiM. 
y R. and J. A. Brandon, Architects. 2vols. larifFSv 
160 Plates, i£r3. 2s. 



Winkles's English Cathedrals. 

Architrctural and Picturesque Illustxations of the Catbs- 
DRAL Churches of England and Wales. New Edition, with the 
Manchester Cathedral. 186 Plates, beantiftally enicraved by B. 
Winkles; with Historical and Descriptive Accoants of the Tanous 
Cathedrals. In three handsome vols. imp. 8vo. doth, £2, 8s. \ roy. 4to. 
India proofs {very few left), ^6. 6s. 
\* The Third Volume, comprising Lichfield, Gloocester, Herefbrd, Wor- 
cester, Durham. Carlisle, Chester, Rlpon, Manchester, and the Welah Cathe- 
drals, may still be had separately, to complete sets, price a4s. in 8n>., 48s. 4tD. 

Winkles's French Cathedrals. 

From Drawinfcs by R. Garland; with Historical and DescriptiTe 
Accounts. Containing Fifty large Plates. Cloth, 21b. ; royal 4to. 
India proofs, j6^. 2s. 

Glossary of Architecture. 

Explanation of the Terms used in Grecian, Roman, Italian, and Gothic 
Architecture, exemplified by many Hundred Woodrnts. Fifth Edition, 
much enlarged. 3 vols. 8to. 48s. 

Introduction to Gothic Architecture. 

By the Editor of the " Glossary ;" with numerous IliustratioiiB, 4s. 6d. d. 

Principles of Gothic Ecclesiastical Architecture. 

By M. H. Bloxam. With an Explanation of Technical Terms. Ninth 
Edition, enlarged, with 260 Woodcuts, 6s. cloth. 

Stuart's Antiquities of Athens, 

And other Monuments of Greece. With Seventy Plates, accarately 
reduced from the great work of Stuart and Revett ; and a Chrt)nological 
Table, forming a valuable Introduction to the Study of Grecian Archi- 
tecture. 10s. 6d. cloth. 

Domestic Architecture. 

Illustrations of the Ancient Domestic Architecture of England, flrom the 
Xlth to the XVIIth Century. Arranged by John Brittok, F.S.A. 
With an Historical and Descriptive Essay. Fcp. Bvo. Ss. cloth. 

Suggestions in Design. 

For the use of Artists and Art-woTlcmen. Many Hundred subjects drawn 
by Luke Limner. 4to. cloth, \6s. 
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MR. ANGUS B. REACH'S NEW WORK. 

The Loire and the Rhone, 

wiU^a Dash into Normandy : the Journal of a Summer Tour. By A . B. 
Reach, Author of Claret and Olives." Post 8vo. with Ulustrations.— 
Nettrlff rtadg, 

Albert Smith's Story of Mont Blanc 

and the various Ascents thereof, from the time of Saussureto the present 
day. With llhistrations. Crown 8vo. 10s. 6d. cloth. 

A Month in Constantinople. 

By Albert Smith. With numerous Illustrations on Steel and Wood. 
Third Edition, fcp 8ro. 5s. cloth. 

Prince Adalbert. 

Travels of H.R.H. Prince Adalbert, of Prussia, in the South of Europe 
and in Brazil ; with a Voyaf^e up the Amazon and the Xini^U. Trans- 
lated by Sir R. H. Schombiibok and J. £. Taylob. 2 vols. 8vo. Maps 
and Plates, 16s. 

Travels in Peru, 

during^ the years 1838-42, across the Cordilleras and the Andes into the 
Primeval Forests. By Dr. J.J. Von Tschudi. Translated by Miss 
R088. 8V0. 128. 

The Boat and the Caravan : 

a Family Tour in Efl^ypt and Syria. With EamviugB on Steel from 
Ori^al Drawings. Fourth Edit. Fcp. 8vo. cloth, 7a. ; morocco, 10s. 6d. 

Tour on the Prairies. 

Narrative of an Expedition across the Great South Western Prairies, 
from Texas to SanU F^. By Geobgb W. Kendall. 3 vols. fcp. 8vo, 
with Map and Plates, 12s. 

The Wonders of Travel; 

containing choice Extracts from the best Books of Travel. Fcp. 8vo. 
Plates, 3s. 6d. 



fnim ml Mmmmt 

Leonard Lindsay. 

The Story of a Buccaneer. By Angus B. Reach. 2 vols, post 8vo. 21s. 

Reveries of a Bachelor. 

By Ik. Mabvbl. Fcp. 8vo. 4s. 6d. cloth. 

THE BROTHERS MAYHEW. 

The Greatest Plague of Life ; 

or. The Adventures of a Lady in Searck of «i SecwaL^.^\s^ ^i^^ 7»^>» "^s*^ \ 
been almost Worried to Deatb. iaA\lcA \>^ X\« ^x^s«Ei«% ^»-^^^^ * ^ 
JJIastnted by Oeorge Cruikshank. Crov»u feso. n%. «3«AXi. 
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Fiction and Amusement — continued. 

"I 

Tbe Magic of Industry ; 

or, The Good Genias that turned Everything: to Gold : a Fairy Tale. By 
the Brothers Mayhew. With Plates by George Cmikshank. 2e. 6d.c1otb. 



Acting Charades ; 



or. Deeds not Words. A Christmas irame to make a long: evenini; short. 
By the Brothers Mayhew. lUastrated with many hundred woodcuts. 
58. doth. 

Round Games 

for all Parties, containing an inexhaustible Budget of Amusement for the 

Fireside, &c. 5s. cloth. 



The Sandboys' Adventures ; 



or, London in 1S51, during the Great Exhibition. By Hbxky Mathbit 
and G. Cruikshank. 8vo. cloth, 88. 6d. 

Cracker Bon-Bon for Christmas Parties : 

A Collection of Humorous Dramas, Poems, and Sketches. By R. B. 
Brough. Profusely illustrated by Hine. Cloth, Ss.6d. 

Christopher Tadpole : 

his Struffffles and Adventures. By Albert Smith. "With 42 Ilhutn- 
tions on Steel, by John Leech, and a Portrait of the Author. 8s. 
*»* See also Comic Natural Histories, &c. page 10. 

Gavai'ni in London. 

Scenes and Sketches of London Life and Manners. By Mons. Gatarni. 
Beautifully engraved and tinted. Imp. Svo. handsomely bound, 68. 

The Pentamerone ; 

or. Story of Stories : an admirable Collection of Fairy Tales. By Giam. 
Hasilk. Translated from the Neapolitan by J. £. Taylor. With 
Illustrations by George Cruikshank. New Edition Revised. Crown Sro. 

r>8. cloth. 

Village Tales from the Black Forest. 

By Bkrthold Auerbach. Translated by Meta Taylor. With 
Illustrations by Absolon. Post Svo. 6s. cloth. 

Adventures of Robinson Crusoe, complete. 

Reprinted from the Original Edition, with Illustrations by Stothard. 
Crown Svo cloth, 7s. 6d. 

Robinson Crusoe, 

with numerous Woodcuts by George Cruikshank and others. Fcp. 8vo. 
3s. Gd. cloth. 

Pen and Ink Sketches of Poets, Preachers, and 

Politicians. Second Edition. Post Svo. 5s. 

// The Young Lady's Oradc •. 

// ^ Fyre5i<ie Amusement, with coVowteA^Xate. *l%. ^^. tXsAXi. 
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CEORCE CRUiKSHANK'S WORKS. 

My Sketch-book ; 

containing more than Two Hundred laughable Sketches. By Gborqb 
Cbuikshank. In 9 Namben, 2a. 6d. each plain $ 38. 6d. coloured. 

Scraps and Sketches. 

In 4 Farti, each 88. plain ; 12s. coloured. 

Illustrations of Time. 

88. plain; 128. coloured. 

Illustrations of Phrenology. 

88. plain; 128. coloured. 

The Bottle. 

In 8 hu^ Plates, Is. ; or printed in tints, (to. 

The Drunkard*s Children : a Sequel to the Bottle. 

8 large Plates, Is. ; printed in tints, 6s. 
\* These two works may be had stitched up with Dr. Charles Mackay's 
illustrative Poem, price Ss.— The Poem separate. Is. 

The Comic Alphabet. 

Twenty-six Humorous Designs, in case, 2s. 6d. plain ; 4s. coloured. 

The Loving Ballad of Lord Bateman. 

With Twelve Humorous PUtes. Cloth, 2s. 

The Bachelor's Own Book : 

beinff Twenty-four Passages in the life of Mr.fLambkin in the Pursuit 
of Pteasure and Amusement. 5s. sewed ; coloured, 88. 6d. 

The Comic Almanack, since its commencement 

in 1835 to 1853. Illustrated with numerous large Plates by George 
Cruikshank, and many hundred amusing Cuts. 
S* Any of the separate Years (except that for 1835) may be had at One 
Shilling and Threepence each.. 

John Gilpin : 

Cowper's humorous Poem. With Six Illustrations by G. Cruikshank. 
Fcp. 8vo. Is. 



The Epping Hunt. 



The Poetry by Thomas Hood, the Illustrations by George Cruikshank. 
New Edition* fcp. 8vo. Is. 6d. 

The Toothache, \^ 

imagined by Hobacb Maths^, KodTesWift^^Ql ^«5st«AC!r5K«:fiowsa»-"- "^^ ^^ 
iS^nes of Sketches. Inca8e,U.6d.p\8xa\%a.GAVi>a«^ N 
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Comic Works — continued. 



Mr. Bachelor Butterfly : 



his Veritable History ; sliowin^ how, after bein^ Married, he xuurrowly 
esc{ip4>(l Hiiramy, and became the Stepfather of £ight Hopefal Children. 
By the Autlior of " Mr. Oldbuck." 5s. cloth. 

Comic Adventures of Obadiah Oldbuck : 

therein are duly set forth the Crosses, Chains, Chau^s, and Calamities, 
by which his Courtship was attended ; showinj[:,al80, the Issueof hisSoit, 
and his Espousal to his Ladye-love. Larn^e 8vo. with 84 Plates, 7i. cloth. 

The History of Mr. Ogleby : 

shewing how, by thepolishof his manners, thebriUiancYof his repartees, 
and the elecrance of his attitudes, he attained distinction mthe fadiiODable 
world. 150 Designs, 6s. cloth. 

The Comic Latin Grammar : 

A New and Facetious Introduction to the Latin Tongue. Proftisely iHqs- 
trated with Humorous Engravings by Leech. New Edition, Ss. cloth. 

" Witljout exception tlie most richly comic work we have ever seen.'' — ^Tait'b Mao. 

New Headings from Old Authors. 

niustrations of Shakspeare, by Robert Seymour. 48. cloth. 

Talc of a Tiger. 

With Six Illustrations. By J. S. Cotton. Fcp. 8vo. Is. 

Table- Wit, and After-dinner Anecdote. 

By the Editor of ** Hints for the Table." Fcp. 8vo. Is. 6d. cloth. 

atomic i^atural '^i^\mt%. 

By Albert Smith, A. B. Reach, Horace Mayhew, &c. Sec. 

Profusely Illustrated by the best Comic Artists of the day. 

Price One Sliilling each. 

ALBERT SMITH. 



The Gent. 
The Ballet Girl. 
Stuck-up People. 



Idler upon Town. 
The Flirt. 
Evening Parties. 



/ 



A Bowl of Punch. 

A. B. REACH. 

Bores. | Hunabugs. 

Romance of a Mince Pie. 

HORACE MAYHEW. 

Model Men. | Model Women. 

Chang 3 for a Shilling. 

Also, in same style. 

Hearts are Trumps. By James Hannay. 

Natural History of Tuft-hunters and Toadies. 

„ ,, the Hawk Tribe (^Smiv^et^, ^\Aicskle^^ &c.) 

„ „ a Bal Masq^OL^. "B^ \i\ie CwmV. CXivbm^. 
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Alexander Smith's Poems. 

A Life Drama, and other Poems. By Alexander Smith. Third 
Edition. Fcp. 8vo. cloth, 5s. 

Life and Times of Madame de Stael. 

By Maria Norris. Post 8vo. 9s. cloth. 

My Life and Acts in Hungary : 

Beinj; a Personal Narrative of his Career in connection with the Revolu- 
tion. By Arthur GOrgei, Commander-in-Chief of the Hung^arian 
Army. 2 vols, post 8vo. 21s. 

Men of the Time : 

A Series of Succinct Bioprraphies of the most Eminent Livinf? Notables:— 
Authors, Artists, Eng^ravers, Poets, Preachers, Travellers, &c. &c. 
Small 8vo. 6s. clot]). 

Lectures on the Great Exhibition 

and its Results on the Arts and Manufactures, delivered before the 
Society of Arts, by some of the most Eminent Men of the day. In Two 
Series, price 7s. 6d. each, neatly bound in cloth. 

Lectures on Gold, 

delivered at the Government School of Mines, for the Use of Emigrants 
to Australia. Crown 8vo. with illustrations, 28.6d. 

Bogue's Guides for Travellers, 

in compact and convenient volumes, pocket size : — 
I. Belgium and the Bhine, maps and plans. 
II. Switzerland and Savoy, map. 
III. FfiANCE : with a complete Guide to Paris. 
*»* others in preparation. 

The Pocket Peerage and Baronetage of Great 

Britain and Ireland. By Henry R. Forster, of ** The Morning Post." 
Neatly bound, 6s. 

Webster's Quarto Dictionary, unabridged ; 

containing all the Words in the English Language, with their Etymologies 
and Derivations. By Noah Webster, LL.D. Revised by Professor 
Goodrich. With Pronouncing Vocabularies of Scripture, Classical, 
and Geographical Names New Edition, carefully printed in a large 4to. 
volume, 31s. 6d. cloth ; 42s. calf. 
\* Tlie only complete work. All the octavo editions are Abridgments. 

Webster's Octavo Dictionary. 

Abridged from the above. Cloth, 7s. 6d. 

The Fourth Estate. 

A History of Newspapers and the Liberty of the Press. By F, K. H unt. 
Two vols, post 8vo. 21s. cloth. 

The ReUgion of Geology, 

and its Connected Sciences. By Edv^kut) l^Yt^iviCiO^iK.^"^^-* ^"^ ^'^ 
berat College. Crown 8vo. 78. clotli. 

TAiNDON. 7 
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JdiaeeUaneotu Baokt — continued. 

Longfellow's Poems. 

The Poetiad Works of H. W. Lonofbllow. New Edition, wifh ptata 
tad portrait, fcp. 8to. doth, is. 6d.; morocco, 9s. 

Longfellow's Prose Works. 

Uniform with the aboye. Fcp. 8yo. cloth, 48. 6d. ; morocco, 9s. 

Longfellow's Golden Legend. 

The Golden Lefi^end. By H. W. Lonofbllow. Second Edition, fcp. 
8vo. 9s. cloth 'j 9s. morocco. 
*»* This volnme is necessary to complete oB editions ot the anther's works. 

The Happy Home : 

a Series of Papers affectionately ascribed to the Working People. By 
the Author of ^ Life in Earnest." Sewed, Is. ; cloth g^t. Is. 6d. 

The Fonntain of Living Waters : 

2s. cloth gilt. 



Bv the Key. C. B. Tatlbr, M.A. With Illustrations by Hanrey. Fcp 



combiningf Elegance with Economy ; in 1200 Receipts. With numeroai 
Fcp." ' '-" 



The Angel's Song. 

- ther 

.6s. 

French Domestic Cookery, 

combiningf Elegance with Econo 
Eng^vings. Fcp. 8vo. 4s. cloth 

The Stowe Catalogue 

Priced and Annotated, by Henry Rumsey Forster, of the *' Morning 
Post" newspaper. With numerous Illustrations of the principal Objecta 
4to. half-morocco, 16s. * 

Emma de Lissau ; 

or, Memoirs of a Converted Jewess. With Illustrations by Gilbert 
New Edition, 7s. cloth ; 10s. 6d. morocco. 

Miriam and Rosette ; 

or, The Twin Sisters : a Jewish Narrative of the XVIIIth Century. By 
the Author of " Emma de Lissau.*' Illustrated by Gilbert. Ss. ed.dotb. 



Rev. Thomas Dale's Poetical Works. 

Including The Widow of Nain, The Daughter of Jain 
Enlarg^Edition, fcp. 8to. 7s. cloth ; lOs. 6d. morocco. 



Windsor in the Olden Time : 

its Historical and Romantic Annals, from the earliest Records. B 
John Stouohton. Crown 8vo. 6s. 

Tize Whaleman sAdvexi\,ra^^"m^^c^iNii<^^ 

Edited by the Rev. W. ScoKXBn^, T>.I>. ^c^. %^^. eiaVa,^. 
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Miscellaneoies Books — continued. 



The Maid of Honour ; 

or. Massacre of St. Bartholomew: an Historical Tale of the Sixteenth 
Century. With Illust rations by Absolon. Fcp. 8yo. 8s. 6d. 

Madame Guizot's Young Student ; 

or, Ralph and Victor: a Tale for Youth, by Madame Guizot. Trans- 
lated by Samuel Jackson. With Engrravings. New Bdition, fcp. 8vo. 
SB.6d. cloth. 

The London Anecdotes for all Readers, 

on the Flan of the Percy Anecdotes. 2 vols. 6s. cloth. 

The Glory of Christ 

illustrated in his Character and History, and in the last thingns of his 
Mediatorial Government. By Gardiner Spring, D.D. Fcp. 8vo. 7s. 
cloth. 



The Singing-Book. 



The art ot Singing at Sight taught by Progressive Exercises. By Jambs 
Turlb, Organist of Westminster Abbey ; and Edward Taylor, 
Gresham Professor of Music. 4s. 6d. cloth. 

Egeria ; or, the Spirit of Nature. 

By Charles Mack ay, LL.D. Fcp. 8yo. 6s. cloth. 

Town Lyrics. 

By Charles Mackay. Crown 8vo. sewed. Is. 

The Book of the Months, 

and CIRCLE of the SEASONS. Embellished with Twenty-eight 
Engravings from Drawing^ by William Harvey. Beautifully printed 
in fcp. 8vo. 3s. 6d. cloth. 

Miniature French Dictionary, 

in French and English, and English and French : comprising all the 
words in general use. The remarkably comprehensive nature and com- 
pact size of this little dictionary admirably fit it for the student and 
tourist. Neatly bound in roan, 48. morocco, gilt edges, 6s. 6d. 

Sharpe's Diamond Dictionary 

of the ENGLISH LANGUAGE. A very small volume, beautifully 
,1 printed in a clear and legible type. Roan neat, 2s. 6d. ; morocco, 8s. 6d. 

May You Like It : 

a Series of Tales and Sketches. By the Rev. Charles B. Taylbr, 
Author of "Records of a Good Man's Life." Fcp. 8vo. 7s. 6d. cloth ; 
lOs. 6d. morocco. 

Sketches of Canadian Life, 

lay and Ecclesiastical, illustrative ot CansAti «iv^>i\ifeC«w^«B.^2«<«efi.. 
I By a Presbyter ot the DiooBsv of ToB-oi^to. ^a«X ^^. w». 

London.] 
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Miscellaneous Books — continued. 



Panorama of Jerusalem 

and the sarroundinj^ Scenery, from a Drawinp^ by the Librarian of the Ar- 
menian Convent : with Historical and Descriptive Notices from the wmfa 
of Robinson, Keith, Rae Wilson, Buckingfham, &c. In cloth cue, Ss. 6d. 

llecoUections of the Lakes ; 

and OTHER POEMS. By the Author of " Moral of Flowers," "Spirit 
of the Woods," &c. Fcp. 8vo. with Frontispiece, 78. cloth ; lOs. 6d. mor. 

Ycar-Book of Facts in Science and Art ; 

exhibiting the most important Discoveries and Improvements of the 
Year, and a Literary and Scientific Obituary. By the Editor of "The 
Arcana of Science." Illustrated with Engnravings, fcp. 8vo. 58. cloth. 
*»* This work is published annually, and contains a complete and con- 
densed view of the progrress of discovery during the year, systematically ar- 
ranged, with engravings illustrative of novelties in the arts and sciences, &c. 
The volumes, from its commencement in 1839, may still be had, 5s. each. 

" AXAj and honestly compiled."— Athek^ux. 

Life's Lessons : 

a Domestic Tale. By the Author of " Tales that Might be True." New 
Edition, wth Frontispiece, fcp. 8vo. 48, cloth. 

Williams's Symbolical Euclid, 

chiefly from the Text of Dr. Simson. Adapted to the Use of Students by 
the llev. J. M. Wi LLiAMS, of Queen's College, Cambridge. New Edition, 
6s. 6(1. cloth ; 7s. roan.— An 8vo. Edition may also be had, 7s. cloth. 
t^% This edition is in use at many of the Public Schools. 

King's Interest Tables, 

on Sums from one to Ten Thousand Pounds. Enlarged and improved, 
with several useful Additions. By Joseph King, of Liverpool. In 
1 large vol. 8vo. 21s. 

Seven Hundred Domestic Hints, 

combining Elegance and Economy with the Enjoyment of Home. By a 
Lady. I^eatly bound in cloth, 2s. 6d. 

Floral Fancies ; 

or, Morals from Flowers. With Seventy Illustrations. Fcp. Svo. 7s. cloth. 

The Game of Whist ; 

its llieoiy and Prartice, by an Amateur. With Illustrations by Kenny 
Meadows. New Edition, fcp. Svo. 3s. cloth. 

Backgammon : 

its History and Practice, by the Author of "WTiist." Illustrated by 
Meadows. Fcp. 8vo. 2s. cloth. 

The Dream of Eugene Aram. 

By Thomas Hood, Author of "'\Yve^oTv?;ol «L^VdTt..»» With Illustra- 
tions by Harvey. Crown Svo. la. scYjeOi. 
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Miscellaneotis Books — continued. 



WORKS WITH ILLUMINATED TITLES. 

IN THB STYLE OF THE OLD ROMISH MISSALS. 

Books of Poetry. 

The Poetry of Flowersi 
Poetry of the Sentiments. 

The Lyre.— Fugitive Poetry of the Nineteenth Century. 
The Laurel— a Companion Volume to the Lyre. 
3s. 6d. neatly bound in French morocco elegant. 



Elegant Miniature Editions. 



CowPER*s Poems. 2 vols. 
Thomson's Seasons. 
Scott's Lady of the Lake. 
Scott's M arm ion. 
Scott's Lay and Ballads. 
Scott's Rokeby. 



Scott's Select Poetical Works. 

4 vols, containing the above Poems 

uniformly bound. 
Vicar of Wakefield. 
Cottagers of Glenburnie. 
Sacred Harp. 



*»* Each volume, very neatly bound and gilt, 28. 6d. cloth ; 48. morocco. 



USEFUL WORKS. 

One Shilling each, neatly bound, 

ETiauETTE FOR THE Ladies.— FoT^j^M Edition. 

Etiquette for the Gentlemen.— 7%ir^y-/o«r;A Edition, 

Etiquette of Courtship and Matrimony, with a complete Guide to the 

Forms of a Wedding. 
Hand-Book of Pencil Drawing (Plates). 
A Shilling's Worth of Sense. 

The Weather Book : 300 Rules for Telling the Weather. 
The Ball Room Preceptor and Polka Guide. 

Language of Flowers, with illuminated covers and coloured Frontispiece. 
Ball Room Polka, with Music and Figures. 



ii^anual0 o! Injstturtion anD amujscmcnt 

Price One Shilling each, neatly printed and illustrated. 

1. Manual of Flower Gardening for Ladies. By J. B. Whiting, 

Practical Gardener. 2d Edition. 

2. Chess. By Charles Kenny. 

3. Music. By C. W. Manby. 

4. Domestic Economy. By John Timbs. 

5. Cage Birds. By a Practical Bird-keeper. 

6. Oil Painting; with a Glossary of Terms of Art. 

7. for Butterfly Collectors. B'j ^X>f\\xi%'^«tv« ^\ia^.'«^ 

8. Painting in Water Colours. 

II 

London, 7 
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mW% &Mntt Xibtars CEDttion^. 

1. DR. JOHNSON'S LIVES of the ENGLISH POETS. 

2. BOSW^LL'S LIFE of JOHNSON. 

3. OLIVER GOLDSMITH'S WORKS. 

4. HERVEY'S MEDITATIONS and CONTEMPLATIONS. 
%^t These Works are clearly and beautiitilly printed by Whittingtan, tad 

each comprised in a handsome fcp. 8to. vol. Their elegance and cheapoMl 
render them very suitable for Presents, School Prizes, or TraTellinrCoB- 
panions. Price 6s. each, neatly half-bonnd morocco ; or 9s. calf ertn. 
« Tilt's Edition" must be specified in ordering the above. 



%mk WnxkB. 



Captain Mayne Reid's Books for Boys. 

I. The Desert Home; or, English Family Bobinson. With 
numerous Illustrations by W. Harvby. Third Edition, doth, 7s. ; 
with coloured plates, 10s. 6d. 
n. The Boy Hunters; or, Adventures in Search of a White 
Buffalo. With numerous Plates by Harvbt. Third Edition, cloth, 7s. ; 
coloured, lOs. 6d. 
ni. The Young Voyageurs ; or, Adventures in the Fur Countries of 
the Far North. Plates by Harvey. Fcp. 8vo. 7s. ; with coloured plates, 
10s. 6d. 

The Boyhood of Great Men. 

As an Example to Youth. By John G. Edoar. With Cats by fi. Foster. 
Third Edition, 3s. 6d. cloth ; with gilt edges, 4s. 

Footprints of Famous Men ; 

or, Biography for Boys. By J. G. Edoab. Cuts by Foster. 3s. 6d. doth; 
4s. gilt edg^es. 

Memorable Women ; 

The Story of their Lives. By Mrs. Newton Cbosland. niustiiited by 
B. Foster. Fcp. 8vo. 6s. 

The Boy's Own Book : 

a complete Encyclopaedia of all the Diversions— Athletic, Scientific, and 
Recreative— of Boynood and Youth. With several hundred Woodcuts. 
New Edition, g^reatly enlarged and improved. Handsomely bound, 88. 6d. 

Picture Book for Young People. 

Fifty quarto Plates, with Descriptions, cloth, 5s. ; coloured, 10s. 6d. 

George CruiksliaiiVs'E^^ liht^.ty. 

Edited and II lu8trated^bYGeoT%ftCi\^%\iBSiY.. 

I. Hop o' My Thumb, Is. \ ii- 3wi>L«sA^\v^^«Bsi-^\aS8^\s., 
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Juvenile JTorks — continued. 



The Comical Creatures from Wurtemberg : 

from the Stuffed Animals in the Great Exhibition. Sqoare cloth, 3s. 6d. ; 
coloured, 6s. 



Comical People 



met with at the Great Exhibition, from Drawings by J. J. Grandyille. 
Small quarto, 3s. 6d. ; coloured, 6s. 

Comical Story Books, 

With Coloured Plates. Price One Shilling each. 

1. The Weasels of Holmwood. | 4. Lady Chaffinch's Ball. 

2. The Wonderful Hare Hunt. 5. Alderman Gobble. 

3. Story of Reynard the Fox. | 6. A Comical Fight. 

Original Poems for my Children. 

By Thomas Miller. Profiisely Illustrated* > ^. 6d. cloth. 

The Young Islanders ; 

aTale of the Seaward-House Boys. By Jef.Taylor. Tinted plates, 6s. cl. 

History of England, 

for Young Persons. By Anne Ltdia Bond. 80 illustrations, 3s. 6d. 

Little Mary's Books for Children. 

Price 6d. each, profusely illustrated :— 
Primer ; Spelling Book ; Reading Book ; History of England ; Scripture 
Lessons; First Book of Poetry; Second Book of Poetry; Babes in the Wood; 
Picture Riddles ; Little Mary and her Doll. 

Little Mary's Treasury, 

Being Eight of the above bound in one volume, cloth, 58. 



Little Mary's Lesson Book ; 



containing "Primer," "Spelling," and "Reading," in One Volume. 
Cloth, gilt, 2s. 6d. 

Harry's Ladder to Learning. 

Picture Books for Children. Price 6d. each, plain ; Is. coloured :— 
Harry's Horn Book. | Harry's Nursery Songs. 

„ Picture Book. • „ Simple Stories. 

„ Country Walks. | „ Nursery Tales. 

Or the Six bound in one volume, 38. 6d. cloth ; or with coPd plates, 6s. 

The Playmate ; 

a Pleasant Companion for Spare Houra. "V?\\Xi xvviTtvw^yQA ''^^is^x^^sfN«» 
Complete in One Volume, clotb gilt, 5&. 

SOON,] 




18 DAVID BOGUe's annual CATALOGUE. 



Juvenile ^(wir^—continued. 



The Church Catechism Illustrated : 

With the Order of Confirmation. With nanierout Engraving^B on wood. 
Neatly done up in gilt cover m a gift or reward book. la. 

Home Lesson Books. 

The Home Primer, nearly 200 cuts, cloth, Is. 
Tlie Ilonie Natural History, cuts, cloth, Is. 

Each may be had with Coloured Plates, 2s. 6d. 

Home Story Books. 

The AVell-bred Doll, cuts, cloth. Is. 
Discontented Chicken, cloth. Is. ; 

Or, with Coloured Plates, 28. 6d. 

Bertie's Indestructible Books. 

Printed on Calico, 6d. each. 

1. HoRK Book. I 4. Woodside. 

2. Word Book. 5. Wild Bbasts. 

3. Farm Yard. | 6. Bird Book. 



«. i. 

Abbott's Caleb in the Country (Plates) 1 

Arabian Nights, as related by a Mother (many Plates) 3 6 

Barbauli)*s Lessons for Children (Coloured Plates) I 

BiNGLEY*s Stories about Dogs (Plates) 4 

Bingley's Stories about Instinct (Plates) 4 

Binglkt's Tales of Shipwreck (Plates) 4 

Bingley's Stories about Horses (Plates) 4 

Bi ngley's Talks about Birds (Plates) 4 

Bixgley*s Tales about Travellers (Plates) 4 

Bi ngley's Bible Quadrupeds (Plates) 4 

Boy's Treasury of Sports and Pastimes (300 Engraving^ by S. 

Williams) fcp. 8vo. cloth 6 

Child's First Lesson Book (many Cuts) square, cloth 3 6 

Family Poetry, by the Editor of "Sacred Harp," silk 9 6 

Figures of Fun ; Two Parts (Coloured Plates) 1 

Flow^ers OF Fable (180 Entjraving^s) 4 

Hkuoks OF England: Lives of celebrated Soldiers and Sailors 

(Plates) cloth jfilt 4 

Hervey'sReflectionsinaFlowerGarden (12 Ooloured Plates) 4 

History of My Pets, by Grace Greenwood (Coloured Plates) 8 6 

Life OF Christ, New Edition (28 Plates) 4 

Mother's Present TO HER Daughter, silk S 6 

Parley's Visit to London (Col'd Plates), cloth 4 

Parlour Magic, Arausinff Recreations (many Plates) 4 6 

Pictorial Bible History, complete in 1 volume, cloth 3 6 

Rural Amusements for Schoolboys during the Holidays 

(Cats)cloth 3 « 

5iiD0H'/CK's Stories FOR YousoPBiLao'sa^YVBtesi^,^^'^ ^ * 



\^^ , ^ \.^^T %revM.t , 
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€f)t European JLtbrarp^ 

A COLLECTION OF THE BEST WORKS OF THE BEST AUTHORS. 
At the low price of 3*. 6rf. per Volume, 



Miller (Thomas), - History of the Anglo-Sazont. 1 2 plates, Ss. 6d. 

Thierry.— History of the CONQUEST of ENGLAND by the Normans. 
By AuGUSTiN Thierry. Two vols. 

Goisot.— History of the ENGLISH REVOLUTION of 1640, from the 
Accession to the Death of Charles I. By F. Guizot. One vol. 

Giii«ot.~History of CIVILIZATION in EUROPE and in FRANCE; 
omprisinfT the Court d^Histoire M' 
entire for tne first time. Three vols. 



comprising the Coure di^Histoire Modeme complete, and now translated 
• " rthe '^ • "" 



Michelet.-Life of LUTHER : written by Himself. Collected and 
arranged by J. Michblbt ; with additions from Audin. One vol. 

Iinther.— TABLE-TALK. Translated by W. Hazlitt. One vol. 

Michelet.— History of the ROMAN REPUBLIC. By J. Michblbt. 
One vol. 

Berington.— LITERARY HISTORY of the MIDDLE AGES, from the 
Reiftn of Augustus to the Revival of Learning. By the Rev. Josbph 
Bbrington. One vol. 

Carrel ) History of the COUNTER REVOLUTION, for the re-establish- 
and / ment of Popery in England under Charles II. and James II., 
Fox. ) by Armand Carrbl ; and History of the Early Part of the 
REIGN of JAMES II., by C. J. Fox. One vol. 

Be Vigny.— CINQ MARS ; or, a Conspiracy under Louis XIII. : an 
HistoricalRomance. By Count Alfrbd db Viony. One voL 

^ISS*** 1 I^ves of the ITALIAN PAINTERS.— Michael Angelo, by 

De Quiney. j ^* Duppa, LL.B. j and Raflfiaello, by Q. Db Quincy. 

^Md \^^ of CARDINAL WOLSEY. By John Galt. With 

Cavendish. ) <^^<^i^ioii^ ^om Caybnoish. One vol. 

Roscoe.— Life of LORENZO DB MEDICI. By William Roscob. 
Edited by W. Hazlitt. One vol. 

Roscoe.—Life and Pontificate of LEO X. By William Roscoe. 
Edited by W. Hazlitt. Two vols. 

Dnmas.— MARGUERITE DE VALOIS: an Historical Romance. By 
Albxandbr Dumas. One vol. 

BonterwelL.— History of SPANISH LITERATURE. By Frederick 
Boutbrwbk. One vol. 

Miffnet,- History of the FRENCH BSNO\K^CVO^--\^^>^»^*»* ^"^ 
F. A. Uiottvr. One vol. ^ 
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MINIATURE CLASSICS: 

A Choice Collection of Standard Works, elegantly printed, illustrated with 
Frontispieces, and published at extremely low prices, with a view to eiten- 
sive circulation. The binding is executed in a superior manner, and rcry 
tastefully ornamented. 

Any work may be purchased separately. The prices per volume are- 
Ornamented cloth, jfilt edges. . 1 s. 6d.— Prettily bound in silk Ss. 

Very handsome in morocco 8s. 

Thoae to which a star is prefixed, being much thicker than the others, are 6d. per toI. extxa. 

Bacon's Essays. 

Beattie*s Minstrel. 

Channinfi^'B Essays. 2 vols. 

Chapone's Letters on the Mind. 

Coleridre's Ancient Mariner, &c. 
♦Cowpers Poems. 2 vols. 

Elizabeth, or the Exiles of Siberia. 

Falconer's Shipwreck. 

Fenelon's Reflections. 
♦Gems of Anecdote. 
♦Gems of Wit and Humour. 
♦Gems fh)m American Poets. 
♦Gems from Shakspeare. 
♦Gems of American Wit. 
♦Gems of British Poets— 

1st Ser. Chaucer to Goldsmith. 
2d „ Falconer to Campbell. 
3d „ Living: Authors. 
4th „ Sacred. 
♦Goldsmith's Vicar of Wakefield. 

Goldsmith's Essays. 

Goldsmith's Poetical Works. 

Gray's Poetical Works. 

Guide to Domestic Happiness. 

Gregory's Legacy to his Daughters. 
♦Hamilton's Cottagers of Glenburnie. 



♦Hamilton'sLettersonEducation. tr. 

Lamb's Tales from Shakspeare. iT. 

Lamb's Rosamund Gray. 
♦Irving's Essays and Sketches. 

Johnson's Rasselas. 

Lewis's Tales of Wonder. 

Mason on Self-knowledge. 

Milton's Paradise Lost. 3 vols. 
♦More's Coelebs. 2 vols. 

More's Practical Piety. 2 vols. 
♦Pious Minstrel. 

Paul and Virginia. 

Pure Gold from Rivers of Wisdom. 
♦Sacred Harp. 

Scott's Ballads, &c. 
♦Scott's Lady of the Lake. 

Scott's Lay of the Last Minstrd. 
♦Scott's Marmion. 
♦Scott's Rokeby. 
♦Shakspeare's works. 8 vols. 
♦Thomson's Seasons. 

Talbot's Reflections and Essays. 

Walton's Angler. 2 vols. 

Warwick's Spare Minutes. 

Young's Night Thoughts. 2 vols. 



i>» .« ULVT'I ^ several inferior imitations of this popular series, it is necessary, in ordering, to 

Binolbt'iBI' "pecify-"" tilts EDITION." 

BOT*» T«BAitJVies may be had in a Case, representing two handsome Quartc 
WllUami)iCp'"od "London Library of British Classics," which, 
Child's FiW *cured by a patent spring lock, for jt5. Ss., forming a verj 
Family PoBTBV»"We 

FIOUBBS OF FUWBIRTHDAY AND WEDDING PRESENT. 
Flowers of Fai ..^^^ 

Tf RROES OF Jj>*' 

(Plates) cloth f of Shakspeare included in the above may also be had 
Hbrvby'sRbFI< LEATHER CASE, WITH GLASS FRONT. 

L "boVch'i^speare^s dramatic works. 

MoTHBR'9 ' COMPLETE IN EIGHT VOLUMES. 

Pablby's \ rinted by Whittingham ; uniform in size with " Tilt's Classics.' 
Parlour MAombellished with a Frontispiece, designed by Harvey, anc 
Pictorial BiBKngravings, amounting in all to Fifty-three. 
Mitral AuVSBtition of the first of EugW&Yv YoaU tsv«ln Vit \!^«Ld ixi variouf 
rrntB) cloth ..--^ the following very \ow wVce*-.— C\oX\v,^\\\.^<\.^«fc,%xw 
SED0WiCK's9T0BllSf> 20s. ; Morocco, verv e\eRau\.,«»s. 
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J. D. HARDING. 
Y DRAWING BOOK: | DRAWING BOOK for 1847. 
entary Lessons. 6 Numbers, . 6 Nos. Is. 6d. ; or cloth, lOs. 6d. 
. ; or in cloth, 10s. 6d. I 

HARDING'S '* LESSONS oy ART"-^6e page 5. 

SAMUEL PROUT, F.S.A. 
T'S MICROCOSM ; i ELEMENTARY DRAWING 

Lrtist's Sketch-book : many BOOK of Landscapes, Buildings, 

red Groups of Figures, Boats, &c. Six Numbers, Is. 6d. j cloth. 

Imperial 4to. 24s. neatly bd. ! 10s. 6d. 

MONS. JULIEN. 

THE HUMAN FIGURE: 

a Series of Progressive Studies, 
by Mons. Julien. With Instruc- 
tions. Six Numbers, 2s. ; or cloth, 
14s. 



lES OF HEADS : 
[ons. JuLiBN, Professor of 
injr in the Military School of 
. Lithographed by T. Fair- 
. Six Numbers, 2s. each; 
th, 14S. 



aNG BOOK OF OB- 

S: Ni-ariy 5 [Ml Su^yecLs lur 
Pupilii,itnd Urawin*-cta**ps 
nolfi. Six NflR. 16.; cloth,7s.6a. 

,E SKETCH BOOK 
tudieai n Ln nd&v apes , I iffu res, 
Liij^rovciJ, Kiiilicm. fourtt-eu 
Rl. I ot^ vulS' ciuthj H. each. 



GEORGE CHILDS. 

ENGLISH LANDSCAPE 

.m: li X E II V : Sketches from Nature 
f ( J r fin ii bed Copie*. Six Numbers, 
Is* etch ; doth, 7s. 6d; 

DRAWING BOOK OF 

riGUHRa I Sketclien frum Lifi^ at 
H tmieaJid All roii d . Se v L'ral Uundreil 
Figures. Six Nos. Is.; orbd. 7s. 6d. 



DRAWING COPY BOOKS. 

V MvthfJd of Tcflcbing Drnvrinpr by aieaua of Pencilled Copies, in 
^rea^ive lessons. In I'i Nos. 6d. each* 

iin tnii muth to uj iliai jf tlii« method were uniTcraally adopteJ in our schools it 
J Ik attniidml with «ra.(*lit« ItUsWU- 

;^s' Art ot Fi.owan-PAiKTiHQ. Col. Plates. 6 No8.2s.6d. ; cL 16«. 

ib's GEOiLtiti) Draw (NO Uook u** Titjsiia. 6 Xos, is. 

;d' j^TL-DiES o* AiJiMALS* i^lx ^oi. 39. \ colourcdj 68. 

's (T. S.) iJRAvi' Nil Bmoh OPANiuALS. i^ Nos. I s. each ; bd.l0s.6d. 

's Easy UftAWixu Uqok, and Guidk to Sketching. 6 Nos. 

28. Gd.; bouuU* l^. 
— Lesson t.^ WATtn Cot.QtJtts4 Noa. 4s. 
nd' JtjVEX tfeARTiST* e Nos. li. ; cJoth, 8s. 
Ka*¥ Lessons in Laniim:ape. 8 N/jh. Bd. ? clotKTa. 6d. 
*nrju*fl ^tu P J E3 o f TftEii*. (J Nob. la, ; clotli, 79. fld. 
*ii Sh I'Pisio AND CtiAFT. fi NftH, i3. ', cloth, 7». M. 
tooKof Pencil DuAWiNo; ar,^nlf-lnatnictoriuArt, a Plates, cl. Is. 
ps*fl BTCJiiso3t)J<FAs(itlASiLirE. 3 KoK. im. r5d. 
,'w ELKMRNTAUvFEiisPtCTivfi* RiJyiil 4to. fiewfd, 4», 
rFE*s Drawing-Book of Hohhe?i. e No*. U. x (:;Ui\.\v^i^.^A. 
■Y»s Little Drawiso Book o> i,iu^i*«;KTit&,^^- \v^^%.^^ n«^ 
's. cloth, 4a. each. 
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Roman Art. — H Vaticano : 

an Historical and Descriptive Account of the Church of St. Pete 
the Vatican Museum, and Galleries. By Erasmo Pistolbsi. Iz 
Volumes folio, containinr upwards of Nine Hundred Plates. Half 
in morocco, gilt tops. Thirty Guineas, 

Authors of England : 

Portraits of the Principal Literary Characters, engraved in Baaa&- 
by Mr. Collas ; with Lives by H. F. Chorlbt. Royal 4to. dol 
published at 31s. 6d. ; reduced to 10s. 6d. 

The Georgian Era : 

Modem British Biography since the Reign of Queen Anne. Haadi 
bound in cloth. Published at 34s. Od. ; now reduced to 14s. 

The Noble Science — ^Fox-hunting. 

By F. P. Dblme Radclifvb, Esq. Master of the Hertfordshire H 
Royal 8vo. OriginaUj/ published at 28s. ; reduced to 12s. 



Water-colour Gallery ; 



containing larre and highly-finished Engravings of the Worics of th 
distinguiuied Painters in Water-colours &c. 18 Plates, iasper 
cloth. Originally published at £Z, 3s. ; reduced to 218. 

Museum of Painting and Sculpture : 

a Collection of the principal Pictures, Statues, and Bas-Relleft 
Public and Private Galleries of Europe. This work, whic: 
tains Bi^ravings of all the chief works in the Italian, German, 
French, and English Schools, includes Twelve Hundred Platj 
is an iadispensaole tfttde-mecum to the Artist or Collector. In V, 
some vols, small 8vo. neatly bound; with gilt tops. OriginaUy pm 
at £\1. 17s. ; reduced to jei, 14s. «d. 

Laconics ; 

or, the Best Words of the Best Authors. 3 vols, cloth, published t 
reduced to 7s. 6d. 

Travels in S. E. Asia, Malaya, Burmah, 

and HINDUSTAN. By the Rev. H. Malcom. 2 vols. 8vo. pi 
aM6s. ; reduced to 8s. 

Puckle's Club ; 

or, a Grey Cap for a Green Head. Many first-rate Wood Engr 
cloth. Published at 7s. 6d. ; reduced to 2s. 6d. 

The English School of Painting : 

a Series of Engravings of the most admired Works in Painti 
Sculpture executed by British Artists, from the days of Hogartl 
^descriptive and Explanatory Notices, by G. Hamilton. Four v« 
coutaining nearly Three Hundred PJates, neatly bound, with gi 
Originally published at dbZ. 12s. ; reduced to 28s. 

Martin's Illustrations of the Bible ; 

consisting of Twenty large and maginificcnt Plates, designed and ei 
by John Martin, Autbor of '* ReUWiiat^^ ^sivvsXC"' %iv . Vvk.9u Ut 
volume, cloth. Originally published at ii\^.\^^.% reduced \q 
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INDEX. 



PAGE 

Adalbert's (Prince) Travels .... 7 

Actini; Charades. 8 

Andrews' Flower Paintinr 21 

Aram, Eofifene, Dream of 14 

Architectural vVorks 5 

Art of Paiotiuff Restored 5 

Anerbach's Village Tales 8 

Authors of Eng^land 2S 

Backgammon 14 

Keatt.e and Collins 3 

Berington's Middle Ages 19 

Bertie's Indestructible Books .. 18 
BibieGaliery 2 

Women of the 3 

Bingley's Tales 18 

Btoxam's Gothic Architecture . . 6 
Blunt's Beauty of the Heavens. . 4 

Boat (The) and the Caravan 7 

Bond's History of England 17 

Book of Beauty .• 2 

the Months 13 

Bosvf ell's Johnson 16 

Boyhood of Great Men 16 

Boy'sOwnBook 16 

Treasury IS 

Bouterwek's Spanish Literature I9 
Brandon's Architectural Works, 5, 6 
Bunyan's Pilf^m's Progress. ... 2 

Burnet on Painting .. 4,5 

'8 Essays 5 

Life of Turner 1 

Rembrandt .... 2 

Butterfly (Bachelor) 10 

Byron Gallery 3 

Canadian Life, Sketches of. 13 

Carrel's Counter Revolution .... 19 

Chapman's Elements of Art 5 

Cheever's Whaleman's Adventures 12 
Child's Drawing Books 21 

First Lesson Book 18 

Christian Graces in Olden Time . 2 

Christmas with the Poets 1 

Church Catechism illustrated . . 18 

Comic Works 9 

Latin Grammar 10 

Natural Histories 10 

' Almanack 9 

Comical Creatures from Wurtem- 

burg 17 

People 17 

Story Books 17 

Cooke'sRome 2 

Cooper's (T. S.) Animals 21 

Cowper's Poems 4,15,20 

Ci-acker Bon Boti for Christmas 8 
Crosland's Memorable Women. . 16 
Cruiksbank's (Geo.) Works .... 9 
PairyLib... 16 



PAGE 

Dale's Poems 12 

De Staei's (Mad.) Life and Times 11 

De Vigny's Cinq Mars 19 

Domestic Architecture 6 

Hints 14 

Drawing Books 21 

Copy Books 21 

Dumas' Marguerite de Valois . . 19 
Edgar's Biographies for Boys .. 16 

Boyhood of Great Men.. 16 

Emma de Lissau 12 

English School of Painting 22 

Etiquette tor the Ladies 15 

Gentlemen 15 

ofCk>urt8hip 15 

Euclid, Symbolical 14 

European Library 19 

Fieldmg's Works on Painting . . 5 

Floral nuicies 14 

Flora's Gems 3 

Footprints of Famous Men 16 

Forster's Pocket Peerage ll 

Fountain of Living Waters 12 

FoxhuiitinsC) Noble Science of. . . . 22 
French Domestic Cookery 12 

Dictionary, Miniature .. 13 

Gait's Life of Wolsey 19 

Games for Christmas 8 

Gavarni in London 8 

Georgian Era (The) 33 

Glossary of Architecture C 

Goldsuiith's Works 16 

Gorgei's Life in Hungary 11 

Graces, Gallery of the 3 

Guides for Travellers 11 

Guizot's English Revolution .... 19 

Civilization 19 

(Mad.) Young Student. . 13 

Happy Home (The) 12 

Harding's Works on Art 5 

Drawing Books 21 

Sketches at Home. ... 4 

Harry's Ladder to Learning .... 17 

Heroes of Enirland 18 

Heroines of ishakspeare 2 

Hcrvey's Meditations 16 

Hitchcock's Religion of Geology 1 1 

Home Lesson Books IS 

StoryBooks 18 

Hood*s Epping Hunt 9 

Eugene Aram 14 

Hunt's Fourth EsUte 11 

introd. to Gothic Architecture . . 6 
Johnson's Lives or the Poets — Hi 

Julien's Studies of Heads 21 

Human Figure ^^-\ 

J\i\eu\\e^V>QlW% ^'^, 
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K Cnfl Ml! *3 Travels 7 

|£.idi^^a UttKTt&t TjibleH , , 14 

L&canifit ..** * j2'1 

lAiadscufte PAinter»af Engltiul^. ? 

Ijinsfuafe Qf Flowers ». S 

Lfturel ^niL L^ne - * ^ ,. ^ ».,... , IS 

L¥<;turt!fl on Greiit liKhibltlon. ... 11 

~ Guld 11 

Le Kcus's Cambrtrljj:e - , * . . 4 

Li^e'is Lei^CiuDifl . , . , , ..* H 

little Mary*s Boolsfl 17 

TroMurv-n^.. - 17 

Lciison Book .*.... 17 

Lives 0/ i tfllinn F&ititeirfl ,..,..., 19 

London Anei^dotiis 13 

Lani;'feLluw^i P^^^ma . . « l, li 

Hyperlpn -....,... 1 

^ — — — Golden Le^encL. 1, 12 

— ProK Works ..... . 13 

Lutlier'a Life , *,.., la 

Table Tftlk ig 

Al ac kay '3 tCliir lea) K^e ri a 13 

^^ — ■ — — Tuwii Lyrics 13 

Mali! of Honour.. la 

MAkoii:'^ Travekin Hindu«tau . 32 
.Ma;iunlftof InGrnicdou, &c* ..-^ 15 

Mardn-fl iJoliri) Bible , 33 

ilavhert^ii Ureate^it Ptajfue **,.., 7 

— ^ Aclinig- Chttnide*, ..... s 

Ma^iC of induAti-y. , . , & 
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